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AIRCRAFT PUMPS 
Precision-built to rigid government 
specifications, a broad selection among 
Eastern pumps offers flexibility to 
your choice. Modifications can be 
made, or custom-made units designed 
to suit your project. Trim in size, light 
in weight, Eastern Aircraft Pumps 
give reliable long-term service. 


SPECIAL UNITS 


* PRESSURIZATION 
Eastern pressurization units 
for airborne electronic 
equipment are available in 
many capacities to handle 
a broad range of require- 
ments. Units consist of an 
air pump and motor assem- 
bly, pressure switch, check 
valve, tank valve, and term- 
inal connectors. They meet 
government specifications 


needs. 


* COOLING UNITS 

Hold temperatures to safe operat- 
ing limits in liquid cooled elec- 
tronic tubes or similiar devices. 
By virtue of long experience and 
using standard component parts, 
Eastern can suit your specific needs 
at a minimum cost for equipment. 


REFRIGERATION-TYPE 
Enable specified components to be 
held to fairly constant tempera- 
tures by use of various types of 
refrigeration units. Because of the 
variation in methods possible, 
Eastern units fill every require- 
ment where the use of a refrigera- 
tion cycle is called for. 


Eastern’s continual research and development program 
keeps pace with the growing aviation industry. As new 
problems occur with progress in aircraft development, 
Eastern units are constantly developed to fill their func- 
tion as planes fly higher, or faster, or with greater load 
capacity. 

Eastern welcomes the chance to help engineers “take 
out the bugs” with equipment that cools, pressurizes, 
or pumps. From the extensive line of existing units, 
new adaptations, or custom-made designs, Eastern is 
ready to meet every challenge for equipment that 
handles your needs the best today . . . better tomorrow. 


KIFF ST. 
DEN 14, CONN. 
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See you at Wescon Show—Booth 3216. 


Write for Aviation Produ. ts Catalog, Bulletin 330. 
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Who can handle Fuel Cells for the Tough Ones? 


Many designers and builders faced with the problem of taming new and furious fuels 
to the task of powering tomorrow’s planes and missiles have discovered an ace in 
the hole: 

The fuel cell experience of the Goodyear Aviation Products Division. 


_ This company has unrivaled facilities and proved capabilities in the field of fabricating 
cells for the new high-energy fuels. 


Goodyear plants in Akron and Los Angeles have pioneered new materials and developed 
ingenious cells to cope with the temperature extremes, corrosive characteristics and 
other problems involved in the safe handling of today’s monopropellants and fuel- 
and-oxidizer systems. 


Asa result, the list of planes and missiles which are utilizing this Goodyear engineering 
reads like “Who’s Who” in powered flight, today — and tomorrow! 


Why not let this Goodyear knowledge and engineering skill take the tough ones off 

your hands? Write for information. (We have some mighty interesting findings which 

might well advance the flight date of your project by months.) Address: Goodyear, 

Aviation Products Division, Akron 16, Ohio, or Los Angeles 54, California. 


Fuel Cell Engineering by 
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Where Research 
And Development work 
To Advance America’s Global 
Position In The Race 
For Air Power 
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answers to exciting | 


combustion heating systems heat exchangers purge gas systems high performance couplings 
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lings 


pneumatic valves 


new problems! 


and regulators « hot fuel prime | 


systems 


_ couplings for bleed air ducts 
provide positive metal-to-metal seal, 
are easily installed in tight spots, stay 
pressure-tight after repeated disconnects 
—and in addition give lowest weight per 
coupling yet achieved. 


Janitrol pneumatic valves and regulators 
bring new versatility, light weight and 
dependability to air distribution systems 
for tank pressurization, canopy seal, and 
other vital air-powered devices. 


Janitrol Platular® heat exchangers com- 
bine the efficiency of tubes, the strength 
of plates, and the simplicity of modular 
construction. They offer new compact- 
ness, high performance, and freedom of 
design in restricted spaces. 


If your company is making major invest- 
ments in jets and missiles for the future, 
Janitrol’s resources can serve you well. 
They have carried a broad range of air- 
craft hardware out of the design stage 
into proven realities. Your Janitrol rep- 
resentative invites your inquiry... 
Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, 
Columbus 16, Ohio. 
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*Du Pont Trademark 


Elgin, Illinois 
Elizabeth, N. J. 
Inkster, Michigan 
Maywood, Iilinois 
Memphis, Tenn. 


Licensed by Resistoflex Corp 


PLANTS AT 


and flexible assem 
for the Aircraft Ind 


1. FLEXON® METAL HOSE, corrosion resistant 
steel, is manufactured in the broadest varieties of 
size and types for all aircraft applications. Stand- 
ard or special fittings available. 


3. FLEXON® FLEXIBLE CONNECTORS in corro- 
sion resistant alloys are made in a complete range 
of sizes and types including pinned elbow and 
gimbal joints. 
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2. FLEX-O-TUBE® RUBBER and TEFLON* HOSE 
is offered in a wide range of types and sizes for 
handling liquids and gases to Mil specs, for use 
where applicable. Can be furnished with standard 
or special fittings. 


4. FLEXON® DUCTING, standard or high strength 
corrosion resistant steel is available in a complete . 
range of sizes and shapes with or without integral 
insulation. Minimum weight is a notable feature. 


5, FLEXON® BELLOWS are made in an almost unlimited range of 
sizes and types to meet the most advanced aircraft requirements. 


e Every Flexonics aircraft component is designed with maximum safety consideration, 
engineered with skill and produced with manufacturing know-how that comes only with 
long practical experience. Since the ultimate success of your project can be influenced 
by components such as these . . . bring your most challenging problems to Flexonics, 


where years ahead things are happening. 


The newly prepared Flexonics Aircraft Engineering Manual is available to qualified 
persons. Write for information on how to secure a copy. 


1309 S. Third Ave., Maywood, Ill. 


AIRCRAFT DIVISION 


In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 


No. Hollywood, Cal. 
Rock Falls, Illinois fi 
Savanna, Illinois ® Flexon identifies 


Brampton, Ontario 
Windsor, Ontario 


products of Flexonics 
Corporation, serving 
industry for 55 years. 


Also Manufacturers of 


Industrial Hose ¢ Expansion Joints ¢ Bellows * Thermostats 
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The nation’s first intercontinental missile ... the Air Force’s Northrop 
Snark SM-62. Equipped with a nuclear warhead, the Snark is a so-called 
air-breathing missile which travels in the earth’s atmosphere. Its compact 
design presents a smaller target for radar, interceptors, or anti-aircraft 
missiles. 

Extremely mobile, the Snark can be air lifted to any site within a few 
hours. 


The pilotless bomber is powered by a Pratt-Whitney Aircraft J-57 turbo- 
jet engine equipped with a Holley compressor bleed governor. It flies in 
near-sonic speeds above the weather over the longest range yet possible by 
a missile in the free world today. 


Like all Holley engine controls, the compressor bleed governor is depend- 
able, easy to service, compact and lightweight — four vital qualities for 
aviation equipment. 


LEADER IN THE DESIGN, DEVELOPMENT, AND MAN- 
UFACTURE OF AVIATION FUEL METERING DEVICES. 


11955 E. NINE MILE ROAD, VAN DYKE, MICHIGAN 
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One of the new stacked ceramic receiv- 
ing tubes for airborne applications 
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for sound in flight... 


Eimac First with ceramic tubes that can take it 


Avionic engineers fight a constant battle against several 
major problems in the design of electronic equipment. 
Main tube obstacles are: power with small size, and 
the ability to withstand thermal and physical shock. 
These obstacles were overcome at Eimac by ceramic 
construction. Where giass envelope tubes were ex- 
tremely sensitive to shock, it became evident imme- 
diately that the ceramic envelope tube “could take it." 
It was discovered that ceramic envelope tubes did not 
suffer from shape distortion under extreme temperatures. 


For further information on Eimac tubes that can take it, consult 
our Application Engineering Department. 


EITEL-McCULLOUGH, INC. 


FO 


Ecmac Firat with ceramic tubes that can take it 


S A N B RUN O CAL 


Because ceramic is highly heat resistant, the new Eimac 
tubes could withstand much higher temperatures than 
their glass predecessors. Also, the envelope could be 
reduced considerably in size. As a result, today’s 300 
watt ceramic tube is only about one eighth the size of 
its glass envelope counterpart. 


Eimac offers a complete family of ceramic tubes “that 
can take it."’ Kiystrons for ground station use. . . radial 
beam tetrodes ... an important new triode ... plus the 
new stacked ceramic receiving tubes. 


ILLUSTRATED ABOVE, FOUR OF EIMAC’S EXTENSIVE CERAMIC TUBE FAMILY 


3303A2 3KMS50, OOOPA 


A three cavity 50 KW col- 
lector dissipation klystron 


Versatile ceramic tetrode with 300 watts 
dissipation and extreme resistance to shock 


4CX300A 3CX100A5 


Premium quality planar 
UHF ceramic body triode 
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Oil's cool on the Vertol H-21 Transport Helicopter 
with HARRISON on the job! 


Fahrenheit’s right every flight . . . with Harrison on board! 
Harrison oil coolers keep vital temperatures in check on 
transmissions and engines . . . allowing ‘copters to 

fly faster, farther and carry heavier payloads than ever before. 
These oil coolers are compact, save weight and space. 
They’re specially designed to do the job and do it better. 
You'll find Harrison handling the heat in every line of 
industry and defense . . . from hydraulic presses to 
supersonic jets. That’s because every Harrison 

product is backed by over 46 years’ experience in producing 
top-quality heat-control equipment. If you have 

a cooling problem, look to Harrison for the answer. 


Harrison oil coolers level heat 
for all kinds of aircraft — 
from small private planes 
to intercontinental bombers. 


TEMPERATURES 


MADE 


TO 


RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, N.Y. 
ORDER 


Solar Advanced Technology 


Taming hard-to-work titanium 
with “purge chamber’ welding 


AIRCRAFT AND MISSILE DESIGNERS call for realize titanium’s promise. As a result, awa 
more and more titanium. The superior Solar today is among the largest users 
strength-to-weight ratio of this new of titanium for aviation purposes, and is 
metal saves vital pounds in airframe, constantly testing and working with S O L A R 
engine and missile components. Solar is new materials requiring experience and 

leading the way in taming this hard-to- expert ability. 
work metal. This is one example of Solar ie ee) 

The plastic purge chamber, shown advanced technology —a combination 
SAN DIEGO DES MOINES 
above, is a Solar development to of skills, facilities and forward-looking 
facilitate welding of titanium in an pioneering. Perhaps Solar can bring a 
atmosphere which protects the weld fresh viewpoint to ycur difficult metal- 
from elements in the air. It is one of working problems. Write to Depart- See helene passers, asad Tikes 
a » with Solar! Write for new brochure 

many advanced fabricating techniques ment D-39, Solar Aircraft Company, sia noe 
perfected in Solar laboratories to help San Diego 12, California, 


New “Solar Advanced Technology” facilities brochure is of value to you... Write for it. 


DESIGNERS, DEVELOPERS AND MANUFACTURERS © GAS TURBINES * AIRCRAFT AND MISSILE COMPONENTS + BELLOWS + CONTROLS + COATINGS » METAL ALLOY PRODUCTS 
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Cost per clamp cut from $1.06 to 58¢ 


with hot extruded 
cold drawn section 


Red 
area 
shows 
scrap 
loss 


before 
conversion 
to 
extruded 
section 


This manufacturer cut the cost of contact clamps 45% by 
converting to J&L extruded sections. Previous cost of 
$1.06 per part involved costly milling and scrap loss from 
cold drawn 144” x 1” flats. 


Here’s how extruded sections can cut your cost: 


1. Eliminate machining and finishing operations. 

2. Reduce scrap losses almost to zero. 

3. Eliminate cost of casting and forging intricate sections. 

4. Reduce inventories because extrusions are quickly 

available. 

Investigate this new production technique for your shape 
profiles—within present limits of a design which can be in- 
scribed in a three-inch circle. Available in a wide range of 
carbon and alloy steels. For specialty alloy and tool steels, 
submit inquiry. Get complete details by writing to the Jones 
& Laughlin Steel Corporation, Dept. 526, 3 Gateway Center, 


Pittsburgh 30, Pennsylvania. 
Jl Jones & Laughlin 


STEEL ...a great name in steel 
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FENWAL UNITS WATCH 
POTENTIAL HOTSPOTS 


Quick, Accurate 
Units Advance 
Aircraft Safety 


ASHLAND, MASS. — Over-heat 
protection and temperature control 
in aircraft have been given a big boost 
by Fenwal engineers here. They’ve 
produced a broad line of extremely 
accurate and reliable temperature de- 
tectors and controls for aircraft. 


Based on the unique THERMO- 
SWITCH® principle, the units provide 
unfailing operation and exact repeat- 
ability. This principle is differential 
expansion wherein the activating con- 
trol element is a single-metal shell. 
This single metal shell .expands or 
contracts with temperature changes, 
making or breaking the totally en- 
closed electrical contact. 

Vibration, shock and climate ex- 
tremes have no adverse effect on the 
Fenwal units. 

The line embodies heater controls, 
cooling effect detectors, differential 
thermostats, baggage compartment 
over-heat detectors and midget and 
miniature controls for tight-spot in- 
stallations. 

All are extremely light and com- 
pact. 

For details on any or all, write to 
Fenwal_ Incorporated, Aviation 
Products Division, 175 Pleasant St., 
Ashland, Massachusetts. 


CONTROLS TEMPERATURE 
PRECISELY 


Here are just a few examples of how Fenwal has solved the problem 
of over-heat protection and temperature control — and there are 
several thousand other configurations of these units that can be 
adapted to almost any aircraft spot protection problem. 


COOLING EFFECT DE- 
TECTORS— Functions in 
same manner as equip- 
ment it protects, to sense 
effect of cooling air. 


HEATER CONTROLS, BAGGAGE COM- 
PARTMENT FIRE DETECTORS, DIF- 
FERENTIAL THERMOSTATS — Each 
uses the THERMOSWITCH unit prin- 
ciple, meaning that each fulfills its 
special function aboard aircraft with 
unmatched accuracy and quickness 
of response. All such units, regard- 
less of function, are light, compact, 
and hermetically-sealed in stainless 
steel. 


MIDGETS AND MINIATURES 
— THERMOSWITCH units 
for tight spots lose none 
of their reliability when 
reduced to sugar-cube 
and cigarette size. Ideal 
for temperature sensing 
in compact electronic 
equipment. 
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Shafer Aircraft Bearings are Used OW Both the 400,000-Ib. Boeing B-52 global heavy bomber and the tiny 


_ 3+ton Cessna T-37 trainer—the Air Force's largest and smallest jet aircraft! 


Shafer MR-10M rod end bear- 
ing, conservatively rated at 
19,700 Ib. 


Shafer RM-4 rod end bear- 
ing, conservatively rated at 
1750 Ib. 


SHAFER BEARINGS HAVE GREATEST CAPACITY FOR THE SIZE 


Regardless of size, the Shafer Air- 
craft Bearing you select will deliver 
greatest load capacity for its envelop 
dimensions and weight—greater than 
any other self-aligning antifriction 
bearing available today! 
Furthermore, integral self-align- 
ment automatically compensates for 
mounting inaccuracies, constantly 
varying in-flight deflections of struc- 
tural members and shock loads. Full 


capacity is available at all degrees of 
misalignment to plus or minus 10°— 
even under oscillatory loads. 

Shafer rollers align themselves 
naturally, eliminating roller end 
wear and race surface scuffing—in- 
suring unrestricted radial capacity 
under all conditions. 

All Shafer Aircraft Bearings pro- 
vide for relubrication in service— 
without disassembly or removal from 


CHAIN company 


the airplane structure—an original 
Shafer feature that makes it practical 
and easy to extend service life three 
to ten times that of bearings not re- 
lubricated. 

There is much more to a Shafer 
Bearing—and you'll want the whole 
story. Write for Catalog 54. Address 
CHAIN Belt Company, Shafer Air- 
craft Bearing Division, 801 Burling- 
ton Avenue, Downers Grove, III. 
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Evolution 
in cabin 
air compressors 


194G AiResearch Model AC26-1 
Capacity at 25,000 ft. 35 Ib/min 


Weight 162 Ib 


19551 AiResearch Model AC26-24 
Capacity at 25,000 ft. 40 Ib/min 
Weight 102 Ib 


1957 AiResearch 
Model AC26-39 
Capacity at 
30,000 ft. 
50 Ib/min 

Weight 55 Ib 


CABIN AIR COMPRESSORS + 


New AiResearch unit weighs one-third as much, 
increases performance by 43% 


The performance demands on air- 
craft cabin air compressors are con- 
stantly increasing. Yet weight and 
space limitation on these pressuri- 
zation components becomes even 
more critical. Basic design advance- 
ment is the only solution. 
AiResearch has achieved this in 
its new, engine-driven compressor 
for turboprop aircraft. Compared 


THE 


Designers and manufacturers of aircraft and missile systems and COM PONeNTS 2 REFRIGERATION SYSTEMS + PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 
TURBINE MOTORS + GAS TURBINE ENGINES 


+ CABIN PRESSURE CONTROLS 


to earlier models, it increases out- 
put by 439% while actually cutting 
weight to one-third. Dependability 
and durability are assured by the 
company s extensive experience in 
the production of all types of cabin 
air compressors, including units 
for the latest jet transports. 
Superior performance is further 
assured by our unmatched experi- 


ence in developing compatible sys- 
tems. AiResearch has assumed 
complete system responsibility in 
the field of pressurization for many 
of America’s finest present and pro- 
jected airliners. We invite your 
inquiries, 

Outstanding opportunities for 
qualified engineers are available 
now. Write for information. 


CORPORATION 
AliResearch Manufacturing Divisions 


Los Angeles 45, California... Phoenix, Arizona 


* HEAT TRANSFER EQUIPMENT «+ 


ELECTRO-MECHANICAL EQUIPMENT 


ELECTRONIC COMPUTERS AND CONTROLS 
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7-inch Waldes Truarc retaining rings cut costs, 
speed assembly-disassembly of 2-high/4-high mill 


New Model TA-625 2-high/4-high combination 
rolling mill designed by Stanat Manufacturing 
Co., Long Island City, N. Y., reduces 22” ingot 
to precision-rolled strip as thin as .001”. 

Waldes Truarc retaining rings help make 
possible a complete change of work rolls in 
20 minutes...solve difficult problems of accu- 
racy control by achieving positive location of 
bearings to extremely close tolerances. Rings 
eliminate costly parts and machining, save 
space, reduce maintenance. 


In the assembly illustrated above, 7’’ Waldes Truare (Series 
5000) retaining rings—three on each roller—are used to posi- 
tion heavy-duty needle bearings in the bearing housing. 
Smaller rings position bearings in other roller assemblies and 
retain the shaft of a dual handwheel screwdown. All in all, 
18 Waldes Truarc rings are used in the mill. They replace 
machined shoulders, spacers and lock nuts...eliminate costly 
threading, other machining operations. 


Assembly is simple, even with giant 7” diameter Truarc ring. 
Special Truarc ratchet pliers grasp the ring securely, ease it 
into the groove, snap it securely into position. Smaller pliers 
and various high-speed assembly jigs are available for other 
rings, permit assembly-disassembly to be performed rapidly 
even by unskilled labor. 


Whatever you make, there’s a Waldes Truarc Retaining 
Ring designed to improve your product...to save you material, 
machining and labor costs. Quick and easy to assemble and 


ent sizes within a type... 5 metal specifications and 14 different 
finishes. Truarc rings are available from 90 stocking points 
throughout the U.S.A. and Canada. 


disassemble, they do a better job of holding parts together. 
Truarc rings are precision-engineered and precision-made, qual- 
ity controlled from raw material to finished ring. 


36 functionally different types...as many as 97 differ- 


More than 30 engineering-minded factory representatives 
and 700 field men are available to you on call. Send us your 
blueprints today...let our Truarc engineers help you solve de- 
sign, assembly and production problems... without obligation. 


For precision internal grooving and undercutting...Waldes Truarc Grooving Tool! 


\\ WALDES Waldes Kohinoor, Inc., 47-16 Austel Place, L.I.C.1,.¥.. 
| Please send the new supplement No. 1 which = | 
| brings Truarc Catalog RR 9-52 up to date. | 
(Please print) 
| | | 
las © 1956 Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C.1,N.Y. | AE0T79 | 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries, 
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ARGENT 


Sargent offers tional rtunities to 
engineers interested in design, develop- 
ment, qualification testing, and manufacture 
of advanced forced control systems. Send 
your resume immediately (in confidence) 
to Chief Engineer. 


SYSTEM 
FORC 
CONTRO 


Sargent Systems of force control are backed by more 
than 37 years of experience building precision equipment 
to meet the increasingly high requirements of the aircraft, 


guided missile, petroleum, gear and machine tool industries. 


If your application of force control deals with aviation, 
marine, surface or subsurface movement, we invite you to 
send your requirements for the Sargent design, qualifica- 


tion and manufacturing proposal. 


“GOOD WILL” is the 


disposition of the 


pleased customer to 
return to the place 
where he has 


been well treated. 
— U.S. Supreme Court 


Since 


ENGINEERING CORPORATION 


MAIN OFFICE & PLANT ¢ 2533 E. FIFTY-SIXTH ST. 
HUNTINGTON PARK, CALIF. 
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THE INSTITUTE willactas permanent secretariat of the new INTERNATIONAL 
COUNCIL OF THE AERONAUTICAL SCIENCES, the first world-wide organi- 
zation formed specifically to extend collaboration in all scientific areas per- 
taining to mechanical flight. The first International Congress of the organi- 
zation will be held in Madrid, Spain, in September, 1958. Full details will 
appear in the August issue of the Review. 


AN AIR FORCE ROCKET PLANE PILOT, Lieutenant Colonel Frank 
K. Everest, Jr., has been named winner of the Institute's 1957 
Octave Chanute Award ''for his outstanding contributions to the de- 
velopment of rocket-powered flight test techniques.'' He was the 
first pilot to fly the Bell X-2 research aircraft, 


JEROME C, HUNSAKER (HF) will receive the Royal Aeronautical Society's 
highest honor at its Wilbur Wright Lecture, September 13. He will be awarded 
the Society's Gold Medal "for his contributions to aeronautical research and 
education, including his inspired chairmanship of NACA." He delivered the 
1920 Wright Lecture, 


A KANSAS CITY SECTION, the 28th section in the IAS, has been 
formed by members in that area, A Steering Committee headed by 
R. P. Kroon (M) carried out organization procedure. More about 
this in the August issue. 


CAFTAIN IVEN C,. KINCHELOE, JR, (A), Experimental Flight Test Officer 
at Edwards Air Force Base, has been awarded the Air Force Mackay Trophy 
for 1956. Capt. Kincheloe "'... distinguished himself by extraordinary achieve- 
ment during aerial flight in the X-2 rocket-powered research aircraft, "' 


REQUESTS FOR INFORMATION on the Weapons System Manage- 
ment Meeting, sponsored by the Texas Section, will receive prompt 
attention and result in quicker replies if addressed to the Meeting 
Secretary, Harold F. Johnson, 1004 University Drive, Apt. 131, 
Fort Worth 7, Texas. 


LATEST CORPORATE MEMBERS of the Institute are The Ramo-Wooldridge 
Corporation, 5730 Arbor Vitae Street, Los Angeles 45, California, and Inter- 
national Business Machines Corporation Military Products Division, 590 Madi- 
son Avenue, New York 22, New York. 


A GROUP OF IAS MEMBERS, headed by Willi F. Jacobs (M), Presi- 
dent, have formed the Research Engineering Services Corporation, 
whose announced goal is to make available to general industrial 
groups the technologicaladvances in aeronautics. Five of the firm's 
12 founders are Institute members, 
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News Notes (Con's) 


NATIONAL NAVAL AVIATION MEETING luncheon speakers will be Captain 
Donald B. MacDiarmid, USCG, Operations Officer, 14th Coast Guard Dis- 
trict, Hawaii, on Tuesday, August 6, and J. H. Kindelberger, Board Chair- 
man, North American Aviation, Inc., on Thursday, August 8. Luncheon forms 
and meeting programs are in the mail to all IAS members. 


NEWS OF THE DEATH of Emerson C. Briggs (M) on May 8, has 
been received at IAS National Headquarters. A Stress Analyst for 
Kaman Aircraft Corporation, Mr. Briggs was forty-three, 


CLARK B,. MIiLLIKAN (HF), Director, Guggenheim Aernnautical Laboratory 
and Southern California Cooperative Wind Tunnel, will give the Royal Aero- 
nautical Society's annual Wilbur Wright Lecture, on September 13 in Great 
Britain. 


NATIONAL MEETINGS CALENDAR 


Aug. 5-10 


National Naval Aviation Meeting, U. S. Grant Hotel, San Diego, 
California. 


Sept.1-15 Sixth Anglo-American Aeronautical Conference, Royal Aeronautical 


Society and IAS, London and Folkestone, Great Britain. 
Oct.21-22 Canadian Aeronautical Institute-IAS Meeting, Montreal, Canada. 


Nov. 7-8 Weapons System Management Meeting, Statler-Hilton Hotel, Dal- 
las, Texas. 


Dec. 17 Wright Brothers Lecture, Washington, D. C. 
1958 
Jan.27-31 Twenty-Sixth Annual Meeting, Sheraton-Astor Hotel, New York. 


September First International Congress, International Council of the Aero- 
nautical Sciences, Madrid, Spain. 


SEC TION MEETINGS CALENDAR 


Los Angeles Section: Specialist Meeting, IAS Building, 8 p.m. 
"Generation of Surface Waves by Shear Waves" by J. W. Miles. 


July 10 Texas Section: Specialist Meeting, Engineering Auditorium, Ar- 
lington State College, 8p.m. "Future Trends in Aircraft Engines" 
by Elmer Paulson. 


July 11 San Diego Section: Field Trip - Convair Plant No.2, 4297 Pacific 
.Highway. "F-102 Production Line," 


July 23 San Diego Section: Dinner Meeting, IAS Building, 6:30 p.m, "En- 
gineering Management Relations" by R. C. Sebold. 
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is trademark stands for the finest industrial gearing made 


Can you use the experience, knowledge, and skill of our seasoned and 8 
successful engineers right now? 
They are available immediately to solve design, development and 
production problems involving power transmission, actuation or gearing | 
for any and every phase of the aviation industry. And they’re backed | 


by a modern precision production plant—a plant capable of translating 
advanced concepts into precision components and assemblies 
on a production basis. 


You can count on Foote Bros. engineering and facilities ae 
to come through with the answer and the production 
wherever and whenever you need it. It will pay you 
to ask Foote Bros. first. 


BROS. 


Beller Power Thanbmission Though Beller Gos 


FOOTE BROS. GEAR AND MACHINE CORPORATION 


4585 South Western Boulevard, Chicago 9, Illinois 
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“HOT STUFF” coming throughs:. 


A vital product need just ahead onthehorizon, lies ~ the research and production facilities to make all 


in the field of INFRARED*. For detection of any 
potential aggressor, Hot stuff* comes through! 
IR* has numerous significant advantages: target 
size is not critical...a passive seeker, it never 
divulges its source or location...will outperform 
radar of comparable dimensions. IR can’t be 
jammed ...when detecting, it 
can’t be detected. LMEE... pio- IW] 


this a protective reality today. its Advanced Elec- 
tronics Center at ithaca, New York, has an IN- 
FRARED Projects Group staffed by recognized 
authorities on IR development. INFRARED by 
LMEE...with its broad applications to Airborne 
Weapons Control Systems...is another LMEE 

: contribution to new uses of De- 
fense Electronics. For informa- 


neering these advantages...has SUC tion on IR ...write Section €. 


Aviation Produstt Qnolude: 


WEAPONS CONTROL RADAR « SEARCH RADAR + INDICATORS AND DISPLAY » COUNTERMEASURES + NAVIGATION 
MISSILE CONTROL + AIRBORNE SONAR » COMMUNICATIONS + FUZES *» AUTOMATIC TEST + DATA PROCESSING 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 
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IAS News 


A Record of Peaple and Events 
of Interest to Institute Members 


National Naval Aviation Meeting 


4 Days of Technical Sessions, Carrier Cruise Planned 


33 Papers to Be Presented at First Meeting, Aug. 5—10 


] HE INSTITUTE’S first National Naval Aviation Meeting in San Diego, Calif. 
August 5-10, will feature 4 days of technical sessions and a day's cruise 
August 7) aboard the carrier U.S.S. “Ticonderoga.” 


A total of 33 classified and unclas- 
sified technical papers will be read 
classified papers at Marine Corps 
Recruitment Depot Auditorium and 
the remainder at meeting head- 
quarters, the U.S. Grant Hotel. 

An air show at the Navy's Miramar 
Air Station is scheduled for August 10, 
and a display of naval historical ma- 
terial will be set up at the IAS build- 
Ing, 

Secretary of the Navy Thomas S%. 
Gates, Jr., will be guest speaker at a 
banquet the evening of August 5. 
Rear Admiral J. S. Russell, Chief, 
BuAer, is Honorary Chairman. 

The Institute's Water-Based Avi- 
ation Award, first presented to  pi- 
oneers in the field at the last Annual 
Meeting, will be given to an outstand- 
ing contemporary to be named at this 


meeting. 
Sessions, chairmen, papers, and 
speakers scheduled are as follows: 
Monday, August 5, 8:45 a.m. 
(Classified): Chairman—Rear Adm. 
R. E. Dixon. ‘Navy Roles and 


Missions,’ Vice-Adm. W. V. Davis, 
Jr., Deputy Chief, Naval Operations 
Air; ‘‘New Concepts of Naval Air 
Weapons Systems,’ Capt. T. F. 
Caldwell, Head, Air Weapons Sys- 
tems Analysis Staff, CNO; “Concepts 
of Future Aviation Employment by 
the U.S. Marine Corps,’’ Lt. Gen. 


V. J. MeCaul, Director, Marine 
Aviation; ‘‘Navy Guided Missiles 
Programs,’ Rear Adm. J. E. Clark, 


Director, Guided Missiles Division, 


CNO. 
1:30 p.m. (Classified): ‘‘Long- 
Range Planning in BuAer,’”’ Rear 


Adm. W. A. Schoech, Assistant Chief, 
Research and Development, BuAer; 
“Research and Development  Pro- 
grams,’ Rear Adm. Selden B. Spang- 


ler, Commander, Naval Air Develop- 
ment and Materiel Center, Johnsville; 
“Office of Naval Research Objectives 
and Programs in Aeronautics,’’ Capt. 
A. B. Metsger, Deputy and Assistant 
Chief, Office of Naval Research; ‘Air 
Weapons Development in the Bureau 
of Ordnance,” Capt. R. M. Pray, 
Program Director, Air and Atomic 
Ordnance, Bureau of Ordnance. 

Tuesday, August 6, 8:45 a.m., 
Water-Based Aircraft: Chairmen— 
Rear Admiral Spangler and J. B. 
Parkinson, Chief, Hydrodynamics 
Division, NACA Langley Aeronauti- 
cal Laboratory. ‘‘Development of 
the Seamaster,”’ W. F. Hess, The 
Martin Company; “The Hydrofoil: 
Its Development and Application to 
Water-Based Aircraft,’’ W. P. Carl and 
H. B. Suydan, Grumman Aircraft 
Engineering Corporation; “New 
Method for Predicting the Hydrody- 
namic Characteristics of Water-Based 
Aircraft,’’ R. H. Oversmith, Convair, 
A Division of General Dynamics Cor- 
poration; “Nuclear Power Plants for 
Air-Borne Vehicles,” Ralph Zirkind, 
BuAer. 

1:30 p.m., STOL, VTOL, and Heli- 
copters: Chairmen—Capt. S. 
Sherby, Office of Naval Research, and 
Charles H. Zimmerman, Assistant 
Chief, Stability Research Division, 
NACA Langley. ‘The Systems Ap- 
proach to the Selection of VTOL Air- 
craft Design Specifications,’ F. D. 
Schnebly, Hiller Helicopter Co.; ‘‘De- 
velopment of a Vertical Take-Off 
Jet-Propelled Aircraft,’ H. L. Braasch 
and R. A. Fuhrman, Ryan Aero- 
nautical Company; ‘‘Some Considera- 
tions in the Design and Testing of 
Horizontal Attitude VTOL Jet Air- 
planes,” C. D. Ray and J. A. O’Mal- 


2) 


William H. Mollering 
General Chairman 


ley, Bell Aircraft Corporation; ‘‘Heh- 
copter Towing Capabilities,’ G. G. 
Spratt and D. A. Richardson, Vertol 
Aircraft Corporation. 

Thursday, August 8, 8:45 a.m., 
Carrier-Based and Land-Based Air- 
craft: Chairmen—Charles_ Tilgner, 
Jr., Chief Engineer, Grumman, and 
Captain Caldwell. ‘Analysis of Air 
Warfare Problems,’ F. Gloeckler, 
Naval Air Development Center; ‘The 
Human Factor— Most Neglected Ele- 
ment of Design,’ Capt. J. Sinkankas, 
Staff, Commander, Fleet Air Pacific; 
“The Role of Land Planes in Naval 
Aviation,” speaker from Lockheed 
Aircraft Corporation to be announced; 


“Operational Problems Posed by 
Limited Endurance Life of Naval 
Combat Aircraft,’ C. P. Baum, 
BuAer. 


1:30 p.m., Carrier-Based Aircraft 
and Missiles: Chairmen—R. C. Se- 
bold, 
Convair, and Rear Adm. J. E. Clark. 
“Carrier Take-Off and Landing Con- 
siderations,’ J. E. Barth and E. R. 
Heald, El Segundo Division, Douglas 
Aircraft Company; ‘‘Progress in 
Naval Use of Aerial Refueling,” 
A. M. McKenzie, BuAer; ‘The Role 
of Flight Safety Engineering in Air- 
craft Reliability and Effectiveness,” 
C. O. Miller, Chance Vought Aircraft, 
Inc.; ‘‘Manufacturing, Research and 
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GUARANTEED IN CASTING 


T.S. Y.S. % El. 
38,000 28,000 6 


FOUNDRY 


FOR AIRCRAFT AND MISSILE CASTINGS 


American Brake Shoe Company’s new aluminum foun- 
dry at Mahwah, New Jersey, supplies high-strength and 
commercial castings for aircraft and missile applica- 
tions. Techniques and facilities developed in two years 
of pilot production make this the country’s most mod- 
ern aluminum foundry. 

In Ductaluminum 356S, Brake Shoe guarantees yield 
strengths in the casting over 100% greater than required 
by QQ-A-60la specifications for commercial 356-T6 
castings. Where this high strength is not required, com- 
mercial grade aluminum castings are offered. Tech- 
niques include sand, shell, and plaster mold. Castings 
range from several ounces to 500 pounds. 


AMERICAN 


The higher strength of Brake Shoe aluminum cast- 
ings offers substantial weight savings in design. Im- 
proved casting soundness substantially eliminates the 
reject problem for customers who have switched to 
Brake Shoe. For more information on aluminum cast- 
ings by Brake Shoe, write for our booklet “Duct- 
aluminum 356.” 


GUARANTEED PROPERTIES 
IN HIGHLY STRESSED AREAS 


T.S., psi Y.S., psi % El. 
Ductaluminum 356T..... 38,000 28,000 6 
Ductaluminum 356S..... 42,000 35,000 3 


METALS DEPARTMEN1 


MAHWAH, NEW JERSEY 
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Development for Terrier Missile,” 
E. D. Heller, Convair, Pomona. 

Friday, August 9 (Classified) : Chair- 
men—Abraham Hyatt, Research and 
Analysis Officer, BuAer, and Frank 
Fink, Vice-President— Engineering, 
Ryan. ‘‘Hydrodynamic Research and 
Development,” E. H. Handler, 
BuAer; ‘‘A Possible New Weapon 
System for Aircraft Use in Anti-Sub- 
marine Warfare,’ C. A. Gongwer and 
R. M. Viney, Aerojet-General Cor- 
poration; ‘The Helicopter as an ASW 
Vehicle,’ Lt. Comdr. F. N. Masuen, 
Staff, Commander, Fleet Air, Hawaii; 
“Evolution of the AEW Airship,” 
F. B. Sandgren, Goodyear Aircraft 
Corporation. 

1:30 p.m. (Classified): Chairmen 

Rear Adm. J. B. Pearson, General 
Representative, Western District, 
BuAer, and Raymond _ Blaylock, 
Vice-President— Engineering, Chance 
Vought. ‘‘Outer Perimeter Fleet Air 
Defense for the 1963-1968 Period,” H. 
Kaufman, Naval Air Development 
and Materiel Center; ‘Balanced 
Weapons Systems, The Case of the 
Naval Interceptor,’”’ C. M. Forsyth, 
McDonnell Aircraft) Corporation; 
“Design Problems in Operation of 
Modern’ Carrier-Based Aircraft,” 
Capt. T. D. Davies, Naval Air 
Materiel Center; ‘Design and De- 
velopment of the FSU-1 Crusader,”’ 
M. J. R. Clark, Chance Vought; 
“Problems in the Initiation of the 
F4D in the Atlantic Fleet Marine 
Fighter Squadron,”’ Col. M. E. Carl, 
Staff, Commanding General, Air, 
Fleet Marine Forces Pacific. 

Other events on the schedule in- 
clude luncheons at noon on August 6 
and 8 and open house at Convair, 
Rohr, Solar, and Ryan facilities. A 
national hook-up TV show has been 
planned. 

The carrier cruise, limited to 600 
persons, will be highlighted by all 
carrier operations. A Regulus missile 
will be fired from a submarine and 
Terrier missiles from the U.S.S. ‘“‘Nor- 
ton Sound.”’ 

The Navy’s flying acrobatic team, 
the Blue Angels, will perform at the 
Miramar air show, and demonstra- 
tions of latest Navy aircraft will be 
seen. The Marine Corps will perform 
a vertical envelopment maneuver. 


British Rocket Symposium 
Schedules 8 Technical Papers 


A tentative program of papers has been 
announced for the Symposium on High- 
Altitude and Satellite Rockets, sponsored 
by the Royal Aeronautical Society, 
British Interplanetary Society, and Col- 
lege of Aeronautics and scheduled for 
July 18-20 in Great Britain. 

Technical papers will include ‘Scientific 
Uses” by H. S. W. Massey, University 
College, London; “The Gassiot High- 


IAS NEWS 


Altitude Rocket’ by W. H. Stephens, 
RAE; ‘Propulsion Problems” by A. D. 
Baxter, College of Aeronautics; ‘Design 
Problems” by K. J. Bossart, Convair- 
Astronautics, General Dynamics Corpora- 
tion; “Re-Entry and Recovery” (two 
papers) by W. F. Hilton, Armstrong- 
Whitworth, and N. C. Freeman, NPL; 
“Guidance, Instrumentation, and Telem- 
etry” by A. W. Lines, RAE; and 
“Future Developments” by L. R. Shep- 
herd, AERE. These will be given on 
Thursday, July 18, and Friday, July 19. 

An informal reception is set for 
Wednesday evening, July 17. The 
Symposium Dinner is scheduled for 
Friday evening, July 19. 


Edward P. Warner Retires 
From ICAO Council Presidency 


Edward P. Warner (HF), Council 
President, International Civil Aviation 
Organization, has retired from the ICAO, 
a United Nations specialized agency. 

Dr. Warner was elected President of 
the Council in 1945 and subsequently 
re-elected three times. He was leader 
of the Council for 11 years during which 
time ICAO grew from 26 to 70 cooperating 
nations. 

In addition to heading the ICAO 
Council, he has been Assistant Secretary 
of the Navy for Aeronautics, Editor of 
Aviation magazine, a Staff Member of 
the CAA and CAB, and the first United 
States Delegate to the ICAO. 


New Firm's Senior Staff 
ls One Third IAS Members 


A newly established independent re- 
search organization, The Midwest Ap- 
plied Science Corporation, has four mem- 
bers of the Institute (one is a Director 
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of the firm) on its eleven-member Senior 
Staff. 

All are members of Purdue Univer- 
sity’s aeronautical engineering faculty. 
They are Hsu Lo (M), Director; R. J. H. 
Bollard (M); A. C. Eringen (M); and 
A. Miele (M). 

The firm says its research and consult- 
ing staff is assisting several industries 
with problems in automatic controls, 
computers, mathematics, aerodynamics, 
thermodynamics, heat transfer, stress 
analysis, and structural design. 


Southwest Products Co. 
Joins IAS Corporate Membership 


Southwest Products Company, manu- 
facturer of self-aligning ball bearings, has 
joined the Institute as a Corporate 
Member. The firm was founded in 
1945 by kK. V. Hackman, President and 
General Manager, and is located at 1705 
South Mountain Avenue, Monrovia, Calif. 

Two kinds of  self-aligning bearings 
produced by Southwest are the plain 
bearing of two pieces—a spherical ball 
with a hole for a close-tolerance bolt or 
shaft to pass through and a one-piece 
outer race which completely surrounds 
the ball—and the rod end ‘Monoball” 
self-aligning bearing. The Monoball 
bearing is installed in a housing shaped 
like an eye bolt and in the end of a rod 
to engage a bolt fastened to a yoke, 
crevis, or arm. 

Not intended for the antifriction pur- 
poses of ball or roller bearings supporting 
rotating or r.p.m. shafts, Monoball 
bearings have applications in various 
sizes in aircraft or similar structures, es- 
pecially those subject to twists, vibrations, 
and strains. They are used as support 
for actuating cylinders, retractable land- 
ing gear, landing gear strut, and trun- 
nions. 


p> Bernard A. Hohmann (M) has received 
the Air Force Meritorious Civilian Serv- 
ice Award, second highest honor granted 
to civilians. Mr. Hohmann is Chief of 
the Flight Development Section, Aircraft 
Laboratory, Wright Air Development 
Center. The award was made for direct- 
ing the development of new concepts in 
aircraft range extension. 


'| Members on the move... . . | 


This section provides information con- | 
cerning the latest affiliations of IAS || 
members. All members are urged to | 
notify the News Editor of changes as || 
soon as they occur. | 


L. A. Bullard, Jr. (AF), former Midwest 
District Manager, Greer Hydraulics, Inc., 
is Sales Manager, Eastern Aircraft Prod- 
ucts Corporation, a subsidiary of The 
Weatherhead Company. 


William H. Enders (M), formerly Chief 
Development Engineer, Aeronca Manufac- 
turing Corporation, Middletown, Ohio, has 
joined Airborne System Laboratory, De- 
fense Electronics Products, Radio Corpo- 
ration of Ainerica, Waltham, Mass. His 


position is Senior 
Technical Staff. 


Heinz Fornoff (M), former Drone and 
Missile Flight Control Department Head, 
Sperry Gyroscope Division of Sperry 
Rand Corporation, has been named Vice- 
President for Engineering, Specialties, 
Inc. 


Harry J. Gratam (M), former Chief 
Engineer, Lycoming Division, Aveo Manu- 
facturing Corporation, has been appointed 
Director of Engineering, Clinton Machine 
Company, Clinton, Mich. 

Willis M. Hawkins (M), Assistant Gen- 
eral Manager, Missile Systems Division, 
Lockheed Aircraft Corporation, has been 


Project Member, 


(Continued on page 70) 
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The inter-relation of RPM to efficiency and thrust in jet engines is is 

fundamental. Proper adjustments for maximum thrust, maximum engine 

life and maximum safety of operation can be made only upon accuracy Pi 
of instrumentation. The TaKCAL tests to guarantee that accuracy. 

The new B & H TAKCAL incorporates a refinement of the frequency iv ac 

meter principle. It operates in the low (0 to 1000 cps) range, reading t 

: the frequency of the tachometer generator on a scale calibrated in w 

dee percent RPM corresponding to the engine’s RPM. It reads engine speed i 

while the engine is running with a guaranteed accuracy of +0.1% in ; 

the range of 0 to 110% RPM. Additionally, the TAKCAL circuit can be 6 

used to trouble-shoot and isolate errors in the aircraft tachometer iam ti 

system, with the circuit and tachometer paralleled to obtain simultaneous ' fips) CHECKS TACHOMETER s 

reading. = “SYSTEM” ACCURACY. n 


The TAKCAL’s component parts are identical with those used in the ADAPTS TO ANY FREQUENCY PROBLEM! a 
J-Model Jetcat Analyzer. They are here assembled as a separate unit Explosion-proof TAKCAL 
A 


tester and for use with all earlier models of the JETCAL Tester. for special applications. 
The TAKCAL operates accurately in all ambient temperatures from Measures 200 to 7500 


—40°F. to 140°F. Low in cost for an instrument of such extreme cotes Doggie reading, with 
accuracy, it is adaptable to application in many other fields. aba teat 


For full information write or wire... 


B & H makes the JETCAL® Analyzer 


B & H INSTRUMENT Co.. INC. and TEMPCAL® Tester | | 


3479 West Vickery Blvd. * Fort Worth 7, Texas | 


Sales-Engineering Offices: 
VALLEY STREAM, L. I: 108 So. Franklin, LO 1-9220 © DAYTON, OHIO: 209 Commercial Bldg., Ml 4563 © COMPTON, CAL.: 105 N. Bradfield St., NE 6-8970 
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Princeton Host to Six Schools and USAF Chief Scientist 


at Northeastern Student Conference 


-* undergraduate and ten graduate 
papers were presented at the IAS 
Northeastern Region Student Confer- 
ence at Princeton University, March 29 
and 30. Seven schools including Prince- 
ton participated. 

Number one paper in the under- 
graduate division was ‘‘Determination 
of Pressure Drag on Bodies of Revolu 
tion in Transient Flight,” given by 
Samuel J. Harris, III, Virginia Poly 
technic Institute. 

Graduate first prize went to Herman 
Mark, Cornell University, whose paper 
was “The Interaction of a Reflected 
Shock Wave with the  After-Flow 
Boundary Layer.” 

The winners were determined by a 
board of judges headed by R. G. 
Bowman, Republic Aviation Corpo- 
ration; M. H. Bloom, Polytechnic Insti 
tute of Brooklyn; R. A. Gross, Fair 
child Engine and Airplane Corporation ; 
Capt. H. S. Murphy, U.S. Navy 
Training Service Center; C. E. Pappas, 
Republic; C. B. Smith, Pratt & 
Whitney Division, United Aircraft 
Corporation; and Charles Tilgner, Jr., 
Grumman Aircraft Engineering Corpo- 
ration. 

Highlight of the conference was the 
award banquet at which Courtland D. 
Perkins, Air Force Chief Scientist, 
spoke on “The Young Engineer Looks 
Ahead.” (Excerpts from his address 
appear as the guest editorial in this 
issue.) 


Perkins’ Speech 


Professor Perkins said the young 
aeronautical engineer’s wagon is hitched 
to the Armed Forces, the planning for 
which is in the hands of the Depart 
ment of Defense. He suggested the 
engineer become familiar with the 
Department’s planning. Although his 
field may look unstable because of its 
tie to the military, the facts show a 
steady growth over past years. The 
major force behind this growth today 
and the one which keeps industry 
operating at top effort is the techno- 
logical race with the Soviet, he said. 
Because Soviet economy permits greater 
research and development and is turning 
out engineers at twice the rate of the 
West, our great need is for “quality” 
engineers to direct programs toward 
their simplest, most effective solution. 

This was the central point of Professor 
Perkins’ talk, after which he went on to 
discuss major fields of aeronautical 
development. In this area he dwelt on 
problems of missile re-entry, higher 
lift to drag ratios, high Mach stability 
and control problems, high internal and 


skin temperatures, and rocket and jet 
power plants. 


Distinguished Guests 


Toastmaster at the banquet was 
Charles Tilgner, Jr., Chief Engineer, 
Grumman Aircraft Engineering Corpo- 
ration. Also at the speakers’ table 
were N. Augustine, Princeton 
Student Branch Chairman; J. C. Elgin, 
Dean, School of Engineering; S. Paul 
Johnston, IAS Director; D. C. Hazen, 
Student Branch Faculty Adviser and 
Professor of Engineering; T. F. Ham- 
men, Jr., Chairman, Student Activi- 
ties, IAS New York Section; and Mr. 
Bowman, who headed the board of 
judges. 

A visit to the Forrestal Research 
Center facilities took place after the 
papers were delivered. Among displays 
presented for the 120 conference guests 
was a demonstration of Princeton's 
three-dimension smoke tunnel and static 
test firing of a small, liquid propellant 
rocket. The formal paper competition 


Left: 
at the Northeastern Student 
30. Right: 


was opened Saturday morning at 
the Center. Jack Snell, Secretary, 
Princeton Branch, was Undergraduate 
Session Chairman, while Doug Beatty, 
Branch Vice-Chairman, presided at the 
graduate level. 


Other Prize Winners 


Undergraduate second prize winner 
was Norman R. Augustine, Princeton, 
whose paper was ‘Fluid Wings. 
Third prize was won by Adolf K. 
Anderson, Jr., Virginia Poly, for his 
paper ‘‘Aerodynamic Heating on Bodies 
of Revolution Including Slip Flow.”’ 

Second prize on the graduate level 
was won by A. D. Wood, Brown 
University, for “Linearized Flow in 
Cascades.” C. F. Chen, also of Brown 
won third prize with ‘‘Mean Boundary 
Conditions for a Wall with Longitudinal 
Slots.” 


” 


JACK SNELL 
Secretary 
Princeton Student Branch 


An informal get-together was held for the 120 guests and participants 
onference at Princeton University on March 29 and 
Students and guests toured Princeton's Forrestal Research Center 


facilities where a small, liquid-propellant rocket was fired and the Center's three- 


dimensional smoke tunnel 


was demonstrated. 


Bottom: wman, 


Republic Aviation Corporation, who headed the judges of the student paper 
competition, is shown giving the undergraduate first prize to Samuel J. Harris, Ill, 
Virginia Polytechnic Institute, for his paper “Determination of Pressure Drag on 


Bodies of Revolution in Transient Flight.” 
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You can now reduce the weight and bulk 
of electrical and electronic components 
still further with Airborne’s new minia- 


turized capacitors. 


Utilizing Mylar dielectric and a special 
conductor, these new Airborne capaci- 
tors have exceptionally high microfarad 
ratings per cubic centimeter—up to 12 
times higher than those of ordinary ca- 


pacitors. 
Airborne miniaturized capacitors are 


rated at 200 v d-c and have an operating 


LINEATOR® ROTORAC® 


temperature range of —75°F to +300°F 
with a capacitance change of only 12%. 
At 300°F they will withstand 150% 
rated voltage for 250 hours through a 


resistance of 1 ohm per volt. 


Available with 3 terminal options, Air- 
borne standard design miniaturized ca- 
pacitors are furnished in hermetically 
sealed metal containers to meet Govern- 


ment specification MIL-C-25A. 


Write, phone or wire for more 
information and quotations 


TRIM TROL® ROTORETTE® 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY 


Photographed on 4 in. graph paper 


Build smaller, lighter electrical assemblies 
with new Airborne miniaturized capacitors 


Airborne Miniaturized 
Capacitors—200 v d-c 
Microf. (+10%) Dia. Length 

25 % 1% 
5 Yo 1% 
1.0 5% 1% 
3.0 % 1% 
4.0 1 1% 
5.0 1%z 1% 
6.0 1% 1% 
7.0 1%6 1% 
8.0 12% 1% 
9.0 1% 1% 
.25 % % 
4 Ya % 
5% % 
1.5 1 % 
18.0 1% 2% 


ANGLGEAR® ROTOLOK 


New technical bulletin 
covering Airborne 
miniaturized capacitors 
available on request. 


Represented in Canada by: WINNETT BOYD LIMITED © 745 Mt. Pleasant Rd., Toronto 12, Ont. 
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Second Middle Atlantic Region Conference Held May 3 and 4 
Six Schools Participate; U. of Virginia Student Branch Host 


Tu second Middle Atlantic Region 
Student Conference, held at the Uni- 
versity of Virginia May 3 and 4, was 
attended by representatives of six 
schools. Participants were the Univer- 
sity of Maryland, Pennsylvania State 
University, Virginia Polytechnic Insti- 
tute, West Virginia University, Catholic 
University, and the host school. 

University of Virginia Branch Chair- 
man Robert J. Pauly presided over the 
conference at which 12 papers were pre- 
sented during two technical sessions. 

Allan Pope, Chief Aerodynamicist, 
Sandia Corporation, was guest speaker 
at a banquet in the Monticello Hotel, 
May 3. He discussed the history and 
development of this country’s atomic 
weapons. 

Mr. Pope also judged the paper com- 
petition assisted by Winfield H. Arata, 
Jr., Chief Operations Engineer, Fair- 
child Engine and Airplane Corporation, 
and Carl B. Palmer, Aeronautical Re- 
search Scientist, NACA. 

After the banquet, conference partic- 
ipants, judges, and faculty members 
adjourned to the Engineers Club, where 
a social gathering sponsored by the host- 
ing Student Branch terminated the day’s 
activities in an atmosphere of pleasant 
reminiscing and discussions concerning 
the conference. 

At the close of the technical sessions, 
the judges held their deliberations, dur- 
ing which the subject of the 1958 Mid- 
dle Atlantic Conference was opened for 
discussion from the floor. It was de- 
cided by unanimous agreement to ac- 
cept the offer of the Pennsylvania State 
University Student Branch to act as 


namicist, Sandia Corp., is seen at the 
Atlantic Conference. Left to right: 


host for the coming year. After a round 
of thanks to the University of Virginia 
Student Branch and Faculty Adviser 
James E. May (for their successful 
planning and operation of this year’s 
conference), the judges returned to an- 
nounce the winners. Prizes were pre- 
sented to the following winners by Mr. 
Pope: 

First—F. Wendell Johnson, V.P.I., 
“An Investigation of the Modified 
Newtonian-Type Flow Over a_ Flat 
Plate.” 

Second—T. W. Finch and W. S. Ha- 
ney, University of Maryland, “‘Inter- 
surface Interference Effects for Various 


Line-up of winners waiting to receive prizes from Allan Pope, Chief Aerody- 


niversity of Virginia during the Middle 


Pope, F. Wendell Johnson, Virginia 


Polytechnic Institute; T. W. Finch and W. S. Haney, University of Maryland; 
J.C. South, V.P.1.; and J. B. Cobb, University of Virginia. 


Cruciform Delta Wings at Angles of 
Attack and Roll.”’ 

Third—(a tie) J. B. Cobb and A. F. 
Foster, University of Virginia, ‘‘A Dis- 
cussion of Performance of the Conway 
By-Pass Engine,” and Jerry C. South, 
Jr., V.P.L., “An Investigation of Modi- 
fied Newtonian Hypersonic Theory in 
the Stagnation Region of Cylindrical 
and Hemispherical Bodies.” 

The conference was attended by some 
75 students, faculty representatives, 
and their guests. 

Joun K. HALEN, Chairman 
University of Virginia 
Student Branch 


Student engineers who participated in the second Middle Atlantic Student Conference posed for this picture on the campus of the University 


of Virginia. 


IAS Student Branches of six colleges were represented. 
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Pneumatic De-Icers keep radomes clear 
without distorting radar signal 


Shown in relaxed position De-Icer’s small 
rubberized fabric tubes are in line with the 
airstream to provide minimum air resistance 
during operation. 


Tubes inflate and deflate in alternate pairs to 
snap off ice formations. Action is positive, 
dependable and simple. 


IANT BULGES distinguish the Navy's 

Lockheed WV-2, a vital link in our 
“early warning” defense system. Inside 
the bulges and in the nose are more than 
six tons of powerful, sensitive radar 
equipment. 

Ice building up on the large exposed 
areas of these radomes can foul the radar 
signal. But lightweight B.F.Goodrich 
Pneumatic De-Icers, operating with 
compressed air, allow the radar to scan 
effectively at all times, with no excessive 
loss of radar energy. B.F.Goodrich 
De-Icers also protect radomes from 
abrasion, erosion and hail damage. 


Pneumatic De-Icers are also on wing 
and tail leading edges giving the WV-2 
complete B.F.Goodrich protection 
against ice hazards. 


COMMERCIAL AIRLINERS, TOO 


B.F.Goodrich Pneumatic Radome De- 
Icers, in constant use on military early 
warning planes, are now being adopted 
for commercial airliners, too. Whether 
you have aircraft in the design stages 
or in actual use, B.F.Goodrich Aviation 
Products engineers will be glad to show 
you how Pneumatic Radome De-Icers 
assure greater efficiency of radar 
equipment. 


B.EGoodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 


Tires Wheels « Brakes e De-Icers Inflatable seals Fuel cells Heated Rubber 
Pressure Sealing Zippers ¢ Rivnuts « Avtrim © Adhesives « Hose and rubber accessories 
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Southeastern Conference Draws 8 Schools, 22 Papers; 
Atlanta Section Sponsors Annual Student Competition 


eighth Southeastern Region 
Student Conference was held in Atlanta 
April 18 and 19, the Student Branch 
of North Carolina State College acting 
as host and the IAS Atlanta Section as 
Sponsor. 

Joint support for the conference came 
from Allison Aeroproducts Division, 
General Motors Corporation; Lockheed 
Aircraft Corporation; Delta Airlines, 
Inc.; and Hayes Aircraft Corporation. 

More than 160 students and faculty 
members took part in the program 
which began with registration at the 
Peachtree-On-Peachtree Hotel, Wednes- 
day evening April 17. A total of 22 
graduate and undergraduate papers 
were given by representatives of eight 
participating schools at the Georgia 
Institute of Technology. 

The winners and titles of their pa- 
pers were: 

Undergraduate Division: First prize 
J. E. Wallace, North Carolina State, 
“A Consideration of Stall Flutter in 
Axial-Flow Compressor Blades.”’ Sec- 
ond prize-—-C. R. Wilson, Virginia Poly- 
technic Institute, “Determination of the 
Aerodynamic Characteristics of Bodies 
of Revolution in an Axially Symmetric 
Perfect Fluid Flow by the Method of 
Vortex Ring Distribution.”’ Third 
prize-—Samuel J. Harris, III, V.P.I., 
“A Study of Skin Friction Variation 
Under Transient Conditions.” 

Graduate Division: First prize— A. L. 
Wittwer, University of Kentucky, ‘‘An- 
thropometric Contourometry.’’ Second 
prize JI. M. Moon, Mississippi State 


Four student engineers whose papers won top prizes in the undergraduate 
and graduate divisions at the Southeastern Student Conference are flanked 
by two of Lockheed Aircraft Corporation's professional engineers. Left 


to right: 


R. W. Middlewood, Lockheed Chief Engineer; 


A. L. Wittwer, 


University of Kentucky; J. E. Wallace, North Carolina State College; C. R. 
Wilson, Virginia Polytechnic Institute; Samuel J. Harris, Ill, V.P.1.; and A. C. 


Kotchian, Vice-President, Lockheed 


College, ““Boundary-Layer Control by 
Distributed Suction on a Wide Angle 
Conical Diffuser.” 

High points on the conference pro- 
gram were a luncheon at Georgia Tech 
dining hall with welcoming address and 
informal comments by R. M. Pinker- 
ton, Professor, North Carolina State; 
an informal supper and dance given by 
the Emory University Anchora Club 
Sorority and faculty; field trips; and 
the awards banquet. Delegates had a 
choice of trips to Lockheed or Delta 
facilities on Friday afternoon, April 19. 

The awards banquet was held at the 
Cherokee Town and Country Club 
and featured a talk by Igor I. Sikorsky, 


Lockheed Aircraft Corp. 
F-104 Starfighter. 


Clemmer. 


Part of the Southeastern Student Conference program was a visit to facilities of 


me 90 students went on this field trip. Those in the 
photo are listening to Jack Foster of Lockheed explain the workings of a miniature 
Students are (left to right) Arno Kallaste, Gene Brown, 
Richmond Boyden, Bill Shearer, Cecil Palmer, Donald Boatwright, and L. E. 


eorgia Division. 


Consultant, United Aircraft Corpora- 
tion’s Sikorsky Aircraft Division. He 
discussed ‘“‘The Present and Future of 
the Helicopter.” David J. Pierce, 
Branch Chairman, North Carolina 
State, presided and introduced chair- 
men of seven other Branches. Robert F. 
Stoessel, Manager—Sales Engineering, 
Lockheed, introduced Mr. Sikorsky. 

Mr. Sikorsky described the 30 years 
he devoted to conventional aircraft and 
then told the story of the VS300, a 100- 
hp. single-engined helicopter built in 
1941. 

Helicopters have definite limitations, 
he said. They are fairly slow and can- 
not approach the efficiency of cargo air- 
craft. The great advantages are their 
ability to take up, hover in the air mo- 
tionless, or control speed anyway needed 
and their ability to pick up a load of any 
size. 

He said there are three main ‘‘vir- 
tues” of helicopters which will in time 
greatly extend their use: 

(1) Transfer of cargo aud passengers, 
15 to 40 miles, between jet age airports 
and centers of population. 

(2) Outstanding lifting characteris- 
tics (helicopter cranes), limited only by 
weight, not by bulk of cargo. 

(3) The best possible instrument for 
saving human lfe under the greatest 
variety of conditions. (Here he cited 
instances of its use in floods in Connect- 
icut and Mexico.) 

Mr. Sikorsky concluded by prophesy- 
ing a “tremendous” future for helicop- 
ters which the audience, he said, would 
see. 

Epity H. LIveLty 
Publicity Chairman 
Atlanta Section 


| 
q 
| 
q 
q 
<i 
q 


“ECLIPSE” a recent painting by Simpson-Middleman, gifted artistic 
interpreters of the physical sciences. About this new expression they 
write: ‘Eclipse’ was painted as a result of watching an actual eclipse 
of the sun. We were particularly struck with the curious light that 
was both dim and glowing and the unusual pattern of the shadows 
on the leaves of the trees around us. We had never seen any- 
thing like it before.” Painting courtesy of John Heller Gallery, Inc. 


There’s engineering excitement at Boeing 


If you enjoy working on exciting, limitless-future 
projects, you belong at Boeing. For here you can 
explore problems involving the development of 
inertial and electronic guidance systems, chemical 
fuel propulsion, new metals, new processes. You 
can gain in professional stature on such Boeing 
projects as the 707, America’s first jet transport, 
the B-52 global jet bomber, and an entire weapons 
system spearheaded by the supersonic Boeing 
Bomare IM-99, an advanced missile of far greater 


range than any other now in use in air defense. 


Boeing needs engineers of ALL categories, and 
physicists and mathematicians, for long-range as- 
signments in design, research, production or serv- 
ice. You'll find the excitement of the future at 
Boeing—today. 


Drop a note now to: John C. Sanders, Engineering 
Personnel Administrator, Boeing Airplane Company, 
Department A-05, Seattle 24, Washington. 
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Engineering and Scientific Briefs from Correspondents Around the Globe 


Antonov Reveals U.S.S.R. 
Is Seeking Artillery Spotter 


@ First indication of a competition in 
the U.S.S.R. for an artillery spotter 
came recently in a reported interview 
with the Soviet designer, O. K. Antonov. 
Antonov discussed the latest model of 
the AN-2, said by him to be “the 
NRK, which at present exists in proto- 
type form only.’’ He was quoted as 
observing further: 

“This development has been produced 
to compete in a military contest for a 
slow-flying artillery fire-control and 
reconnaissance aircraft, and it is cur- 
rently being evaluated against designs 
by A. S. Yakovlev and P. O. Sukhoi. 
The NRK has a twin fin-and-rubber 
assembly in place of the normal single 
vertical tail surface so that a tail turret 
housing a single 23-mm. cannon could 
be installed.”’ 

It is probable that Yakovlev has 
entered the YAK-11, YAK-12, and/or 
YAK-18. Sukhoi, on the other hand, is 
not known to have an existent design of 
this type, thus it is possible that he 
has proposed a new design especially for 
this competition. 


High-Purity Chromium 
Manufactured by Japanese 


@ It has been reported that the Govern- 
ment Mechanical Laboratory, under the 
Agency of Industrial Science and 
Technology of Japan, has succeeded in 
the trial manufacture of high-grade 
chromium. 

According to the report, an elec- 
trolytic method is employed using 
chromic acid and is followed by reduc- 
tion of hydrogen gas at 1,450°-1,500°C. 
Metal impurities (amounts not re- 
ported) found were iron, silicon, mag- 
nesium, and copper. However, the gas 
impurities were relatively low, with 
nitrogen reported as 0.004 per cent and 
oxygen as 0.01 per cent. Satisfactory 
workability is claimed at this stage 
although the project reportedly has just 
begun. 

The Japanese metallurgists are, to 
every appearance, cognizant of all 
the factors responsible for the embrittle- 
ment of chromium and chromium-base 
alloys since they seem to have found a 
method to reduce nitrogen to a mini- 
mum, 


The development of a ductile chrom- 
ium-base alloy could be significant in the 
manufacture of turbine buckets having 
higher allowable operating tempera- 
tures. 


Note on a Tabletop Wind Tunnel 
for Study of Supersonic Flow 


Lewis Dewart, IV* 
Sunbury Daily Item, Sunbury, Pa. 


In the belief that actual construction 
would answer conclusively many ques- 
tions, including costs, involved in fabri- 
cating a miniature supersonic wind tun- 
nel, the author undertook the task sug- 
gested by Powers.** It was also de- 
sired, of course, to determine if it was 
possible for one not especially skilled in 
such work to carry it through to a suc- 
cessful conclusion. In this connection, 
IAS Student Branches came to mind. 
Such a project is heartily recommended 
to those preparing for careers in aero- 
nautical engineering. 

In both of these basic aims, the hope 
was for at least fair results; instead, as 
evidenced in part by the accompanying 
Figures, they would seem to border on 
the excellent. A small, inexpensive, 
and efficient miniature supersonic wind 
tunnel was created. It is capable of 
operation at no cost in the workshop or 
in the living room. The cost was under 
$10. Spare-time hours required totaled 
about 150. 

Fig. 1 shows the device on a base 
plate, which measures 26 in. long by 8 
in. wide. Weight, including the oak 
base, is 7 Ibs. 

* Production Manager. 

** Powers, Patrick W., A Miniature Super 
sonic Wind Tunnel, Aeronautical Engineering 
Review, Vol. 11, No. 12, pp. 38-42, December, 
1952. 


Fic. 1. 
3] 


Fie. 2: 


Fig. 2 is a magnification of a Mach 
1.7 flow recorded by an optical system. 
The system consists of a point light 
source, light shield, and lens to enlarge 
the shadow of the flow on the screen. 
For photographic purposes, a film plate 
is substituted for the screen, and the 
light source is triggered with one hand 
while the other opens a flow valve. 

The main design features were deter- 
mined by Powers, and the first efforts of 
the author were directed toward pro- 
curement of the necessary materials. 
What these were may be determined by 
a description of Fig. 1 

The air reservoir, filler nipple, and 
pressure gage were taken from a walk- 
around oxygen bottle, the filler nipple 
being welded into the base of the tank. 
The operating valve is of the 90° plug 
tvpe and was taken from a gas stove. 
The inlet pipe from the operating valve 
to the tunnel settling chamber is a short 
section of an aircraft hydraulic line. 

The only actual machining on the 
system was necessary to insert the hy- 
draulic nipple into the clear plastic 
tunnel. The clear plastic portion of the 
tunnel shown is identical to that de- 
scribed by Powers except that the side 
walls are reinforced with steel aircraft 
channel. 

The nozzle blocks were cut by jig saw, 
placed side by side, and worked to proper 
dimensions and mirror finish with files, 
sand paper, and a mixture of cleansing 
powder and water. The model support 
was constructed of clear plastic and is 
so mounted that the model may be 
brought into proper adjustment within 
the test section. 


(Continued on page 33) 
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Johns-Manville structural insulations 
offer you unparalleled design flexibility 


Proof of this design flexibility can be seen 
in the intricately designed structural in- 
sulations Johns-Manville is now pro- 
ducing for the aviation industry. 


Precision formed through recently de- 
veloped methods, Johns-Manville struc- 
tural insulations meet the exacting design 
specifications of aircraft manufacturers. 
They provide the closer temperature con- 
trol needed for supersonic performance. 


Johns-Manville 


And—equally important—they are in- 
tegral structural parts that resist vibration 
and corrosion to keep maintenance and 
replacement at a minimum. 

J-M aircraft and missile insulations are 
made of high-heat resistant alloys enclos- 
ing Thermoflex” refractory fiber felt. The 
finished part is light in weight, yet possesses 
unusual structural strength and rigidity. 

So whether you're in the blueprint stage 


or in prototype testing, whenever and 
wherever you need HEAT control —call in 
J-M. Our insulation specialists will give 
you the design help you need . . . the very 
latest information on insulation methods 
employing stainless steel, titanium and 
other light-weight, heat-resistant alloys. 


Write Johns-Manville, Box Tha 
14, New York 16, N.Y. In a vl 
Canada, Port Credit, Ont. oe Se | 


PRODUCTS FOR THE 
AVIATION INDUSTRY 
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Air is brought up to pressure in the 
tank with a small bore hand tire pump, 
and it is possible to obtain about 100 
psig in the reservoir. This permits a 
short blast of supersonic flow of about 
| sec. duration. 

Models are made from short lengths 
of music wire, inserted in a drill chuck 
in the cases of bodies of revolution and 
worked to shape with files and emery 
cloth. The model in Fig. 2 is a cone on 
cylinder. Some miniature airfoil sec- 
tions of brass, soldered to music wire 
stings, are being made. 

The supersonic nozzle has a throat 
height of 0.089 in. and a width of 0.189 
in. The test section height is 0.128 in. 
with the side walls open to the at- 
mosphere. Gentle contour forms the 
lines from throat to test area. The 
width of the throat was dictated by the 
thickness of clear plastic sheet available. 

The design Mach Number was 1.8, 
and the apparent Mach Number which 
has been obtained is 1.7—the limitation 
being due, of course, to pressure ob- 
tainable by the hand pump. 


2.7 Gram Transformer 
Developed by East Germans 


@ An East German Communications 
journal reports that VEB Entwicklungs- 
werk Funkmechanik (Development 
Plant for Radio Devices) at Leipzig- 
Plagwitz has developed a miniature 
transformer, 10 by 10 by 10 mm. in size 
and weighing only 2.7 grams. The fine 
copper wires, 0.012 to 0.05 mm. in 
diameter, are manufactured by VERB 
Kabelwerk Koepenick. The core frame 
is made of type 31 pressed material; 
the sheets are stamped and made of 
either Permenorm or Mumetal, 0.1 to 
0.35 mm. thick, according to electrical 
requirements. 

The new transformer was developed 
in two designs, with the following elec- 
trical values. It was to be used in 
amplifier circuits using junction tran- 
sistors for applications such as hearing 
aids. (See Table 1.) 

The second size is designed for use 
with the OC-810 and OC-S11 transistors 
manufactured by the VEB Werk Fuer 
Baulemente der Nachrichtentechnik, 
Teltow. Three additional sizes are now 
being developed. 

The foregoing is an indication of the 
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New German Airship 
Powered by U.S. Engine 


@A U.S. engine of 215 hp. reportedly 
gives a cruising speed of about 40 knots 
to West Germany's first postwar air- 
ship, which has been launched at 
Stuttgart. 

The airship is said to have a service 
ceiling of 6,500 ft. It is filled with 180,- 
000 cu.ft. of hydrogen. 

The development may be indicative of 
future West German interest in the non- 
rigid airship field. 


Italian Rockets to Aid 
Developments by Japanese 


@ The Japanese plan to purchase 400 
unguided aircraft rockets and proximity 
fuses from the Stachini Company of 
Italy for design and production studies. 
The Italian rocket is reported to have 
characteristics similar to the Oerlikon 
rocket produced by the Swiss Company. 

The use of these 400 rockets is in 
tended to give the Japanese a start on 
their development program. Although 
wholly new designs may not be de- 
veloped by the Technical Research 
Institute, slight variations of the design 
in order to attain a greater ease of 
manufacture may be tested to determine 
how these changes affect flight charac- 
teristics. It is planned to have a rocket 
design ready for a trial manufacture by 
1958. Therefore little change in the 
basic design may be expected. 


Article Reports Acceleration 
of Soviet Scientific Activity 


@ A recent Soviet article reviewing the 
history and progress of the Central 
Scientific Research Institute of Tech- 
nology and Machine Construction attests 
to the acceleration of efforts and scope 
of scientific activity in the U.S.S.R. 
since 1945. For example, in the field of 
new machine-construction materials the 
following specific achievements are 
noted: 

(1) In the development of new heat 
resistant materials, basic research spon- 
sored by the Institute established some 
general principles for producing alloys 
suitable for stationary steam or gas 
turbines operating at temperatures at 
which creep and relaxation become con- 
trolling factors in the service life of the 


progress being made by East German turbines. This work resulted in the 
electronics firms in the field of com- development of the following new 
ponent miniaturization, alloys: 

TABLE 1 


Property 


First Size 


Second Size 


33 


(a) A heat-resistant low-cobalt steel, 
A-1, for castings used in steam turbines 
designated as CBK-150. A modifica- 
tion of this steel with improved resist- 
ance to intererystalline corrosion is 
now used for cast parts in gas turbines 
operating at 650°C. (1,200°F.). The 
improved alloy is designated A-4. 

(b) A pearlitic steel for service under 
conditions of relaxation at 550°C. 
(1,020°F.). This steel is used for 
fastenings. 

(c) A fastener and 
material for service at 
(1,290-1,380°F.). 

(2) A microelectrochemical method 
for the investigation of stress-corrosion 
cracking of metals in corrosive environ- 
ments. This method has been found 
to be very useful in the development 
of new alloys for special applications. 

(3) A method for testing the erosion 
resistance of turbine blades having a 
chemically treated surface in order to 
increase their erosion resistance. This 
appears to be a promising treatment for 
gas turbines operating on solid fuel. 

(4) The first austenitic-steel welded 
rotor for a gas turbine has been installed 
in a Soviet power plant. This installa- 
tion is experimental, based on labora- 
tory tests. If it is successful, welded 
rotors will be widely used in future 
installations. 

(5) Methods for the surface protec- 
tion of heat-resistant pearlitic and 
austenitic steels by the diffusion of 
alloying elements. 

In the field of quality control, the 
Institute developed testing machines 
for static tensile tests (up to 120-ton 
capacity); fatigue-testing machines for 
specimens up to 200 mm. (8 in.) in 
diameter; high-temperature [up to 
S$00°C. (1,470°F.)] testing machines 
for tensile, corrosion-fatigue, and scal- 
ing-resistance tests; special testing 
machines for creep testing turbine 
blades, rotors, and cylinders 
under simulated service conditions. 
The Institute also developed magnetic 
defectoscopes—a _ luminescent method 
for gamma-ray defectoscopy that has 
been found to be useful for turbine cast- 
ings, welded joints, ete.—and ultrasonic 
defectoscopes which are now finding 
ever-expanding uses in heavy machine 
construction, ferrous metallurgy, chem- 
ical machinery, ete. 
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700-750°C. 
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Australian Discovery 
Shrinks Continent 


@ The Australian Department of Ex- 
ternal Affairs recently announced the 
discovery of a large glacier 30 miles 
wide and well over 100 miles long. 


This has led scientists to believe that 
what was previously mapped as a part of 
the continent, in the vicinity of Mount 
Christianson in Enderby Land, is 
actually a large island. 


Primary impedance 

Secondary impedance 
Lower frequency limit 
Upper frequency limit 


60 kilohms 
800 ohms 

350 eps 

over 15 kK eps 


30 kilohms 
2.5 kilohms 
260 cps 

over 30 K cps 
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GUEST EDITORIAL 
by Courtland D. Perkins 
Chief Scientist, U.S. Air Force* 


Excerpts from an address given at a dinner for the LAs 
Vortheastern Region Student Conference at Princeton 


University, March 30, 1957. The following constitutes 


the “philosophical” portions of the address to the 
student. Professor Perkins ended his talk with 
discussion of some of the technological problems 
- (unclassified) with which U.S. Air Force Research and 
j Development is now dealing, terminating with a short 


film showing some of the items of “hardware” that have 


recently been declassified 


* On leave from the Department of Aeronautical Engineering, 


Princeton University. 


I am very pleased to have an opportunity to discuss 
with you some of the problems in research and develop- 
ment facing the Armed Forces and the opportunities 
that these problems develop for your generation of 
young aeronautical engineers. . . . 

The major demand for the young aeronautical en- 
gineer or scientist will be generated directly or indi- 
rectly by the Armed Forces. The chance of operating 
in this field without working either directly or indi- 
rectly for one or the other of the Armed Forces is quite 
small. He should therefore be considerably interested 
in the short- and long-range planning within the 
Department of Defense and a study of how this plan- 
ning may affect his career in the future. . . . 

A young aeronautical engineer or scientist viewing 
his future prospects is immediately presented with a 
colossus~ namely, the aeronautical industry as it is 
now poised ready to produce weapon systems for the 
Armed Forces. This industry not only is one of our 
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The Young Engi Looks Ahead 


largest but is quite unique in that it is probably the 
only one that is almost completely focused on satisfying 
the demands of our Armed Forces. This industry is 
supported through a defense budget of tremendous 
size, and its production capacity is geared to the needs 
of the Army, Navy, and the Air Force. It is an in- 
dustry whose technological background continues to 
grow more and more complex as time goes on and 
whose products become more and more costly to the 
country at large. The production of any one element 
of this industry is subject to accelerations and decelera- 
tions as new technological breakthroughs reorient our 
defense needs and as intelligence information from the 
Soviet Union indicates strength or weakness. 

These facts may lead the young aeronautical scien- 
tist to believe that he is dealing with an extremely un- 
stable field and one with which he should avoid getting 
involved at all costs. The practical situation, how- 
ever, insofar as the aeronautical engineer is concerned 
is much more stable than I have indicated. Although 
the production of one weapon or another may be ac- 
celerated or decelerated, there has been only a steady 
growth in the engineering side of this field ever since 
the start of World War II. The young engineer should 
therefore not confuse this production instability with 
lack of continuity in our engineering effort. Our need 
for young aeronautical engineers and scientists is still 
tremendous and unquestionably will continue to be so 
for the foreseeable future. 

An example of this change in technology is the up- 
surge in development of the guided missile. The 
Armed Forces are spending this year almost 50 per cent 
of their budget for new hardware on guided missiles, 
and this will unquestionably reduce, to a certain de- 
gree, the number of man-carrying airplane systems. 
However, it appears that manned aircraft will be with 
us for the foreseeable future. Although this change in 
technology may result in somewhat different industrial 
activity, it has by no means reduced the total require- 
ment on our engineering manpower. The fact of the 
matter is this demand keeps increasing all the time 
but the emphasis keeps shifting into the more advanced 
fields. 

The young engineer then entering the aeronautical 
field must be prepared to work in a technical climate 
that is developing at tremendous speed. He will find 
himself hard-pressed to keep up with all the advances. 
He must not become worried as one technical break- 
through or another changes the whole complexion of 
this field but must be flexible enough to roll with each 
punch and actually help lead the industry and the 
Armed Forces into areas of higher capability. It is 
certainly not a static field but rather a very dynamic 
one in which the usual industrial pattern of stability 
exists only to a small extent. This fact can be viewed 
as an ultimate advantage to the young engineer and will 
add up to a maximum of job interest and financial 
return. This is a very large and fascinating industry 
within which the young engineer must learn to operate. 

Once the young engineer or scientist has achieved a 
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proper perspective of the aircraft industry he should 
examine the major force that keeps this industry 
operating at top effort. This force is, of course, our 
technological race with Soviet Russia which we must not 
lose if we hope to maintain our military posture as a 
deterrent to the big war. 

I don’t think it comes as any news to you that we are 
not standing in a very good position with respect to the 
Russians in some aspects of this race-—one of the most 
important of which is the supply of technical manpower. 
Most of you have heard many commentaries on the 
Russian educational scene. One of the most important 
comments lately is that of Dr. Edward Teller of the 
University of California, Livermore Laboratories, who 
stated: ‘“‘We have already lost this race.” What he 
means by this is that the Russians started expanding 
their technical education system some 5 or 6 years 
ago and that the first fruits of this large emphasis on 
technical and scientific education are just beginning to 
be harvested. He mentioned that if we were to start 
now it would still take about 6 or 7 years for the pro- 
gram to build up and by that time we would be quite a 
bit behind the Russians. 

What we really don’t know, of course, is the real 
quality of this large number of scientists and technicians 
the Russians are turning out. We suspect that the 
quality is very high indeed. Although I do not feel 
that things may be as hopeless as Dr. Teller stated, 
nevertheless, we are confronted with a very serious 
problem with regard to our technical manpower. I 
can assure you this is presenting to you people an im- 
portant immediate problem. 

Young engineers and scientists who will be immedi- 
ately thrown into this technical race with the Russians 
are going to be handicapped by lack of numbers, say on 
the order of two to one. This, as you all know, can be 
overcome by ensuring a very high quality in the work 
you do and suggests immediately that as many young 
engineers as possible proceed on to higher education at 
least to the Master's degree level. It is true we need as 
many technically qualified men as possible to fill the 
routine jobs in the engineering fields. It is here that we 
are going to suffer in the “numbers racket.’ A large 
part of this can be offset, however, if we develop a very 
large number of extremely capable young engineers 
whose ingenuity in concept and design will make it 
unnecessary for us to have so many of the routine type 
engineers that work today in many areas. We are 
tending to smother our problems with money and man- 
power resulting in a waste of our engineering effort. 
This fault can be overcome only by an increase in the 
number of very highly qualified engineers and scientists 
who are directing programs toward their simplest 
effective solution. 

If we do things the hard way we will never be able to 
keep up with the Russians. The situation is quite 
similar to the Army’s problem of fielding a force of the 
same number of divisions as the Russians. It just 
can't be done, for they have too many men for us. 
However, we can concentrate on high quality and high 
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ingenuity which will make our smaller numbers more 
effective. We are presently in that position with re- 
spect to the engineers and scientists. We must make 
sure that all of you are as highly trained as possible, and 
I cannot concentrate too much on the need for inge- 
nuity of thought and approach in solving engineering 
problems. We just cannot afford to squander young 
engineers on doing things the hard way. If we do, we 
are bound to lose more ground to our potential enemy, 
the Soviet Union. 

Besides the manpower problems vis-a-vis Soviet 
Russia, we also have the budget problem. At the 
present time we are operating on a stabilized budget 
that will permit us only a certain number of new de- 
velopments each year. The Russians, on the other 
hand, in the area of research and development, seem to 
operate with an unlimited budget and can start and 
continue toward development any project that appears 
to be of any interest to the Armed Forces. Our view is 
more restricted, and perhaps properly so, because of 
the desire of our Government to maintain the highest 
standard of living possible for our people, while at the 
same time maintaining a military force sufficient to 
deter war. This requires that our whole development 
program ke made up of only those projects that have 
real chance of success. We cannot afford to develop 
every system conceived in order to make sure we don’t 
miss any good bets. We must be especially skilled in 
the selection of our most promising weapon systems in 


A 
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the very early stages of their development so that we 
can afford financially to carry them through sufficient 
development to estimate reasonably their military 
value. 

In order to solve these sticky problems, we need 
brilliant men strategically placed through the industry, 
throughout the research organizations, throughout the 
universities, throughout the Armed Forces. The op- 
portunities for such men within our present systems are 
absolutely limitless, and I can only recommend to you 
that you prepare yourselves to the absolute maximum 
of your potentialities to take advantage of this situation. 
The safety of our country depends on men of your gen- 
eration recognizing these problems, training themselves 
to the absolute maximum of their abilities, and then at- 
tacking rapidly the problems confronting us with as 
much vigor and as much ingenuity as is humanly pos- 
sible. 

This seems to me to be our only salvation for proper 
technological contest with the Soviet Union. The 
young aeronautical engineer takes his part in an enor- 
mously large and complex industry in which the op- 
portunities for ingenuity and brilliance are rewarding 
in the extreme, not only from the financial point of 
view but from the more satisfying feeling that it deals 
entirely with the defense of our country. Right now 
it is our ingenuity versus that of the Russians, and it 
will be a sad day for the freedom of this country if we 
get too far behind... . 


SPECIAL IAS PUBLICATIONS 
Member Nonmember 
Price rice 
1953, 1952, 1951, 1950, 1949, 1948, 1947 (each) ............ 2.00 3.00* 
Second and Third Turbine-Powered Air Transportation Meeting Proceedings (each)................. 3.50 6.00* 
1956 National Telemetering Conference Record..... 3.50 3.50* 
1955, 1954, and 1953 National Telemetering Conference Record (each) 2.00 2.00* 
Fifth International Aeronautical Conference 15.00 20.00* 
First and Second Convertible Aircraft Congress Proceedings (each)....... 3.00 5.00* 
Nineteenth Wright Brothers Lecture—Some Structural and Aeroelastic Considerations of High-Speed 
Flight, R. L. Bisplinghoff (Reprinted from the April, 1956, JOURNAL OF THE AERONAUTICAL 
Index to Books on Selected Technical Subjects in the |AS Library (up to 1950), unbound.......... 2.00 2.00* 
“Fifty Years of Flight"—A Chronicle of the Aviation Industry in America, 1903-1953, Welman A. 
Shrader (Published by Eaton Manufacturing Company. Reprinting and Distribution Rights Granted to 
*Add $1.00 for orders outside the U.S.A. 
These may be obtained by writing to: Publications Dept., IAS, 2 E. 64th St., New York 21, N.Y. 


| 
| 
vol 
No 
the 
au 
del 
pe 
by 
are 
du 
mi 
in 
th 
de 
i is 
ou 
m: 
of 
th 
10! 
is 
th 
of 
in 
tr 
m 
al 


KA 


The hazards of meleoric dust for space flight are reviewed, 
The hazards o l dust for space flight d 


and it is indicaled that for short-lived vehicles 
the hazard is negligible. 


Meteoric Dust Erosion Problem and Its 
Effect on the Earth Satellite 


THE PROBLEM 


1. IS NOT many years since the erosion problem in- 
volved only the effects of rain on high-speed airplanes. 
Now the designer of space satellites must deal with 
the endless rain of microscopic particles that await his 
vehicle, in space, beyond the protection of the earth's 
atmosphere. These particles are presumably the 
debris of broken planets or asteroids or may be com- 
posed of ice-stone mixtures which have been stabilized 
by the intense cold of space. No doubt all three types 
are present, but the iron meteorites, so much more 
durable than the stony type, are much more com- 
monly found. The danger from such meteors lies more 
in the very small rather than in the larger sizes since 
the number of meteors increases rapidly as the diameter 
decreases. 

The major problem in any study of meteoric hazards 
is making an accurate evaluation of the numbers and 
sizes of particles entering the earth’s atmosphere from 
outer space. The difficulty in arriving at a good esti- 
mate of the daily flux of meteors arises for a number 
of reasons: 

(1) Meteors can be observed only when they enter 
the earth’s atmosphere and begin to leave a trail of 
ionized gases behind them. This trail of ionized gases 
is due to both ablation and shock-wave heating of air 
through which the meteor passes. Since the beginning 
of this trail is hard to observe and varies considerably 
in altitude with meteor mass and velocity, the meteor 
trajectory is extremely difficult to define exactly. 

(2) The relation between the magnitude of the 
meteor (the total light emitted) and the meteor mass 
and velocity is still a matter of study. The work of 


* Associate Engineer, Aerophysics Section, Propulsion and 
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Opik! and Hawkins® are typical examples of present 
thinking on these matters and of the results obtained. 

Recently, meteor trails have been observed by the 
techniques of radio astronomy. In this method radar 
waves are reflected from the column of ionized gases 
behind the meteor. The ‘Doppler shift’ of the re- 
flected radar waves is then used to determine the 
meteor direction and velocity. In general, the re- 
sults have confirmed the photographic data although 
the overlap of the techniques is limited. Papers 
by Pawsey and Bracewell* and McKinley’ are good 
examples of recent results. 


PREVIOUS WORK 


One of the early papers in the literature on the danger 
to space ships from meteors was written by Grim- 
minger.> He took the existing meteoric data and extrap- 
olated it to sizes of meteoric dust particles too small 
to be observed by any method. From this analysis, 
he concluded that, if all particles | micron in diameter 
or larger were considered, a space ship having a total 
area of 1,000 ft.? would receive about 450 hits per hour. 
Ovenden® considered the problem under similar condi- 
tions and reached substantially the same conclusions. 

The two basic problems in all analyses of this type are 
(1) obtaining a correct value for the daily flux of 
meteors too small to be observed and (2) finding a law 
of penetration for very high-speed particles. The 
method used in estimating the numbers of meteors too 
small to be observed involves the extrapolation of the 
available data according to a law of the form® 


N an No( 10)” 5 (M — Mo) 


where Ny is the number of meteors of apparent magni- 
tude My, and N is the number of magnitude MW. M 
increases as the mass of the meteor decreases according 
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TABLE 1 
The Number, Mass, and Size of Meteorites Entering the 
Atmosphere Each Day® 


Visual Mass Diam, of equiv 
mag Observed True No m, spk 
M No N grams d 
28,000 28,000 4.0 
2 71,000 71,000 1.6 66 x | 
180,000 180,000 0. 630 7 
450, 000 450,000 0.250 
100, 000 1, 100,000 0. 100 3.83 
2 2,800, 000 2,800,000 040 a i 
o, 400, 000 7, 100,000 0.016 2 8x | 
4,000, 000 18,000,000 0.0063 
4,600, 000 45,000,000 0.0025 1.12 
¢ i0 x 10 ), 0010 8.24x 1 
6 
26 x 10 », 00040 
b 
710 x 10 ), 00016 4. 46 
x 10 ), 000063 
8 
45 ), 000025 
x 2 x 10 
4 i4¢ -il 
lo 
45 x If 2.5x 10 


to a law of the form (reference 7, page 33) 
M = Ci = logy, Com C3 


where m is the mass of the meteor, and Ci, C2, and Cs are 
constants for any particular meteor velocity. 

In an estimate of the number of meteors too small to 
be observed, it is assumed that this type of law is cor- 
rect for all sizes of particles. Using this relation, an 
estimate of number of particles down to visual magni- 
tudes of 30 can be made. The magnitude scale, which 
is used by astronomers to relate the brightness of 
various bodies, is logarithmic. In general, the differ- 
ence in magnitude between two objects is related by 
the formula 


Mz — = 2.5 log 


where .\/ represents magnitude and / brightness. For 
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Fic. 1. Penetration in calibers vs. projectile velocity divided by 


target sound velocity. 
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example, on the apparent scale, the brightness of the 
sun is rated at magnitude —26.7 while the faintest 
known star has a magnitude of + 22.5 

The calculation is stopped at magnitude 40 because 
particles smaller than this will probably be swept out 
of the solar system by the pressure of solar radiation; 
but it is conceivable that a highly energetic particle on 2 
hyperbolic or parabolic orbit might make one trip 
through the solar system against the pressure of solar 
radiation. 

There is, however, a still more powerful mechanism 
which may be responsible for this removal of meteoric 
dust from the solar system. A small, high-speed par- 
ticle will receive radiant energy from the sun and will 
in turn reradiate such energy. It can be shown that 
this emission will tend to reduce the velocity of such a 
particle and, therefore, its energy. Under such condi- 
tions a particle will gradually spiral into the sun and be 
destroyed. An evaluation of this effect by Wyatt and 
Whipple® indicated that all particles less than about 
0.032 in. in diameter would be swept into the sun over 
reasonable geological periods of time. If such an effect 
is indeed present, the probability of a small meteor strik- 
ing an earth satellite may be considerably reduced. 

Even if such a cleansing of particles in solar orbits 
occurs, there is a possibility that meteoric dust might 
accumulate in orbits about the earth. This is being 
considered by the author at the present time, and pre- 
liminary calculations (unpublished) have indicated 
that a certain fraction of the daily flux of meteors will 
pass through the earth’s upper atmosphere with such 
velocity and direction that they lose suflicient energy 
to become permanent satellites of the earth. Such 
satellites orbiting at altitudes of about 6,000 miles 
might be a contribution to the Gegenschein or sky 
glow. It has been postulated by Schmidt in reference 
10, page 460, that this sky glow is indeed due to a 
dust cloud which encloses the earth and is illuminated 
by the sun. 


EFFECTS OF METEORIC IMPACT 
Penetration Theory 


The interaction of a tiny particle traveling at about 
30 miles per sec., with a metallic surface, is a com- 
plicated problem. Up to the present time no experi- 
mental techniques exist for laboratory research in this 
velocity range, and all work has been purely theoretical. 

In reference 5 the results of a number of investiga- 
tions were used as a basis for an extrapolation of the 
theory of penetration to the meteoric velocities. The 
results of this extrapolation yielded a formula of the 
form 


T/d = 1.62 + 1.10 


for stony meteors striking dural, where 7 and d are 
the depth of penetration and particle diameter, re- 
spectively, in inches, while 1) is the incident particle 
velocity in ft./sec. This indicates that a stony pro- 
jectile 0.01 in. in diameter traveling at 70,000 ft./sec. 
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Fic. 2. 


Shock tube firing at an aluminum plate. 


would penetrate a dural sheet whose thickness is equal 
to about 3 particle diameters. (For the convenience 
of the reader, the data of reference 5 on the number of 
meteors observed, magnitude, ete., 1s reproduced as 
Table 1.) 

Since the work of reference 5 represented a_tre- 
imendous extrapolation of the available data, other in- 
vestigators have used different approaches. Singer!! 
has considered the impact of micrometeorites on metal 
surfaces for a number of different types of surface par- 
ticle interaction i.e., sputtering, sublimation, and 
fragmentation. He concludes that the disparity be- 
tween the estimates of these processes is such that no 
good estimate can be made at this time. 


RECENT EXPERIMENTS ON PENETRATION 


Since the theory of penetration alone is not sufficiently 
developed at this time, there have been extensive ex- 
periments by a number of investigators. Huth, Clay, 
and others!* '* have used shaped charges and guns to 
accelerate small metal spheres and cylinders to veloci- 
ties as high as 16,400 ft./sec. While this is still far 
below average meteor velocities, it probably represents 
almost the highest macroscopic particle velocities that 
can be produced by current techniques. The work of 
reference 12 yielded results in the form of a penetra- 
tion formula for targets and projectiles of the same 
material. 


T/d = 2.5(V,/C)"* 0.1 S$ < 1.0 


where 7’ and d are as before the depth of penetration 
and projectile diameter, respectively, while 1) and C 
are the incident projectile velocity and target speed 
of sound defined by C = VE, p, where /. represents 
Young’s modulus and p the density. 

In reference 13 the penetration of small spheres into 


plates was investigated for 1 S 1/C S 3. The tech- 
nique used involved firing wax pellets into wax targets. 
The results of these investigations are plotted together 
in Fig. | for similar conditions. While the agreement 
in general is poor, it must be noted that the penetration 
formula of reference 12 was not expected by the authors 
to be valid above 1’/C ratios of 1; therefore, it is plotted 
only for reference purposes. 

The work of references 12 and 13 dealt with particles 
1/S-in. in diameter or larger, and experiments on the 
effect of fine dust particles of the order of 5 X 107* in. 
in diameter have not been done to the author's knowl- 
edge. 


FUTURE PLANS 


At the Armour Research Foundation, studies have 
been made on the feasibility of using a modification of 
Hertzberg’s Shock Tunnel!‘ to accelerate fine dust par- 
ticles from 0.003 to 0.0156 in. in diameter to velocities 
as high as 13,000 ft./sec. for erosion studies. 

While this too is far below true meteor velocities, an 
experiment of this type will permit separation of the 
aerodynamic and ballistic effects for dust particles at 
high velocities. This is of importance for flight in the 
upper atmosphere, where, even though the air is thin, 
the shock wave on the vehicle can still affect the tra- 
jectories of light dust particles in the vehicle path. 

In evaluating the feasibility of this method, one of 
the Foundation’s shock tubes was used to fire iron dust 
at an aluminum plate at about 4,000 ft./sec. Photo- 
graphs of the shock tube firing at the aluminum plate 
and the plate after the shot are shown in Figs. 2 and 3. 
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Aluminum plate after one shot. 
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VACUUM TANK 


DRIVING / 
CHAMBER CHANNEL DUST 
MODEL 
DIAPHRAGHMS 
NOZZLE 


Fic. 4. Hypersonic dust tunnel. 


A schematic drawing of the proposed facility is shown 
in Fig. 4 where the two-section nozzle will be used to 
lower the pressure of the driving gas in the nozzle to 
about 0.1 micron of mercury. This in turn will allow 
separation of aerodynamic from ballistic effects by weak- 
ening the shock wave on the test model. 

Efforts are under way at the Foundation to develop 
techniques for accelerating dust to velocities as high 
as 60,000 ft./sec., but at present these are only in the 
planning stage. 

Singer'' is planning an erosion experiment for the 
earth satellite program. He plans to coat a section 
of the outer surface of the satellite with a radioactive 
isotope which will emit electrons. The number of elec- 
trons per second will in turn be counted by a Geiger 
counter. As the radioactive material is eroded away by 
collisions with dust particles, the rate of loss will be 
measured by the change in the number of electrons 
received. 


CONCLUSIONS ABOUT THE DANGER FROM METEORIC 
Dust PARTICLES 


Until more exact measurements of the daily flux of 
meteors are made, we must accept the results of refer- 
ences 5, 6, and 15 which indicate that meteors consti- 
tute almost no hazard for space flights of short dur- 
ation—e.g., days. For the case of very large space 
ships, say, of the solar-powered type suggested by 


Ehricke'® or a semipermanent earth satellite, the 
hazard may well be serious. In either case, optical 
surfaces and thin Geiger tube windows must be covered 
at all times when not in use since they will be most 
prone to damage. 

The coming experiments planned for the Interna- 
tional Geophysical Year and the continuing work of 
many organizations will no doubt shed much light on 
this problem in the future. 
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Propeller Selection for High Static and 
Forward Flight Efficiency for VTOL Aircraft 


Experimental data are presented 
which are useful in establishing 
the boundary conditions in which 
efficient operation can be oblained 
for both regimes. 


SYMBOLS 


Cp = propeller power coefficient = BHP (550) 
Cr = propeller thrust coefficient = 7'/pn?D+ 

Cs = speed-power coefficient = V/nD/Cp!° 

D = propeller diameter, ft. 

Ki = 


= BHP./BHP ro. 


M, = propeller tip Mach Number 
Fig. of merit (0.798) Cr?/?/Cp 
T = propeller static thrust, Ib. 
n = propeller rotational speed, r.p.s. 
V = cruise speed (true), f.p.s. 
p = ambient density, slugs/ft.* 
o = density ratio 
Subscripts 
c = cruise 
T.O. = take-off 


INTRODUCTION 


; = EXISTS a feeling in the industry that pro- 
pellers designed to give reasonably good static 
thrust will demonstrate poor efficiency in forward 
flight. This paper uses experimental data obtained 
by the NACA" ? to present a method of propeller selec- 
tion whereby both high static efficiency and high effi- 
ciency in forward flight might be realized. 


METHOD OF ANALYSIS 


The experimental data on propulsive efficiency have 
been presented as a function of a useful nondimen- 
sional coeflicient Cs, the speed-power coefficient. This 
coefficient is simply a means of relating the forward 
speed, propeller rotational speed, and shaft horse- 
power so as to present efficiency as a function of the 
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combination of all three. 
solved for as follows: 


The rotational speed can be 


Cs = (V/nD)/Cp'”* (1) 
Cp. = BHP, (550)/pen.*D5 (2) 
Substituting Eq. (2) in Eq. (1) 
Cs = BHP™ (550)! 
from which 
ne = BHP" (550)! (3) 


Now, examine the static thrust conditions at take- 
off : 


Creo. BHPr.o. (590) ‘pro. Nr.o. 
from which 


15 1/5 1,5 357 1/5 
(550) 7° PT.O. "Cpr.o. : (4) 
Now, if we express the cruise conditions in terms of the 


take-off conditions, 
Ne = Nr.o. K, and BHP. = BHPr.o. Ke 
Eq. (4) can now be written as 
D = BHP,” (3.53)K*""/ (8) 


In order to provide for high propulsive efficiency in 
the forward flight cruise condition, it is now necessary 
to assign an upper limit to Cs in Eq. (3). Examination 
of the data! reveals that this value will vary between 
3 and 4 for an 7 of 0.83 depending on the propeller 
configuration. 

To ensure high static efficiency for take-off, it is neces- 
sary to assign values of Cp,.,. in Eq. (4) which le near 
the value for maximum figure of merit. These values 
can be obtained from the data® by solving for figure of 
merit at the various propeller blade angles. This value 
Cp lies between 0.07 for the three-blade, single-rotation 
propeller and 0.20 for the eight-blade, dual-rotation 
propeller. 

For a particular propeller configuration, these values 
of Cs and Cp,;.,, can be substituted in Eqs. (3) and 
(5), respectively, and the basic expressions are avail- 
able for plotting useful curves. 

The designer can now use any relation between the 
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PROPELLER SELECTION 


cruise and take-off condition he wishes, insofar as power 
and r.p.m. are concerned, and assign values to A, and 
A, accordingly. 

For convenience, Eq. (3) can be substituted for 7, in 
Eq. (5), resulting in, 


3/1077 1/577 3/2 
PT.o. Pe Pr.o. Ve 


(6) 

Propeller tip Mach Number is a limitation (and for 
reasonable A, values will be a maximum for the take- 
off condition) wherein the following useful expression can 


be derived by combining Eqs. (3) and (5): 
V2Ky**(pe/ pro.) 


357. Ks)” (357) 


t (7) 


Examination of one engine manufacturer’s data on a 
iree turbine engine reveals that K,*’° A,'° remains 
approximately 1.0 regardless of the value assigned to 
ratio of cruise power to take-off power (A). This 
indicates that, at least for this particular power-r.p.m. 
relationship, the propeller diameter for high static and 
forward flight efficiency is relatively insensitive to re- 
duced power operation for cruise. 


RESULTS 


Curves of propeller diameter for high statie and for- 
ward flight efficiency versus cruise power can now be de- 
veloped from Eqs. (6) and (7) for various ambient 
conditions, cruise - take-off power and r.p.m. relation- 
ships, propeller configurations, and desired level of 
static and forward flight efficiencies. 
if the following values are used: 

Propeller configuration : 
tion, wide blades 


For example, 


three blades, single rota- 


Cper.o. = 0.07 (reference 2, Figs. 27 and 28c) 

Cs = 4.0 (reference 1, Fig. 12) for 7 = 0.83 
kK, = ().774 for T-53 for Ky. = 0.5 

Ks = 0.5 

pro. = p- = 0.002378 for sea-level operation 


The curves of Fig. | result. Fig. 2 extends the 
Fig. 5 presents the data for the 
four-blade, single-rotation and the six-blade, dual-rota- 
tion configurations. Fig. 4 presents the data for the 
eight-blade, dual-rotation configuration. 

Other curves for other propeller configurations, ete., 


data to higher powers. 
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could be developed by using the proper values in Eqs. 
(6) and (7). 


DISCUSSION 


The curves presented herein are useful in the pre- 
liminary design of a new VTOL aircraft by quickly 
establishing the boundary conditions in which efficient 
operation both statically and in forward flight can be 
obtained. For example, suppose that it is desired to 
use (a) the YT-53-L-1 gas-turbine engine (see Lycoming 
Spec. 104.9) having 825 s.hp. for take-off, (b) a three- 
blade (wide blade), single-rotation propeller, (c) cruise 
power of | 2 take-off power, and (d) sea-level ambient 
conditions. From Fig. | at a cruise power of 412 b.hp., 
a propeller diameter of 10.7 ft. corresponds to an J/;, of 
0.80 and a forward flight speed in cruise of 360 m.p.h. 
It a lower cruise speed results from the airplane drag 
characteristics, then a still higher propeller diameter 
‘an be used, which would improve the static thrust 
since it can be shown that static thrust = 10.42 [(Fig. of 
merit) (D) (BHP)o'*|**. If a smaller diameter is 
desired, then it is desirable to increase the solidity be- 
cause operation below the J/, 
increasing r.p.m. 


0.80 line would involve 
This r.p.m. increase, at constant 
forward speed, results in a lower Cs value, which bene- 
ficially results in slightly higher forward flight propulsive 
efficiency, but, in spite of this increase, the reduced D 
results in a higher Cp;, This higher Cp;.4, would 
be accompanied by a decrease in the figure of merit 
for static operation if higher solidity were not used. 


CONCLUSION 


Basie equations are presented from which curves 
can be drawn for particular propeller configurations 
and operating conditions, wherein propeller diameters 
for both high static and forward flight propulsive 
efficiency can be obtained. Representative curves 
are presented for one set of conditions for various 
propeller configurations. It is believed that the use 
of these expressions and curves will facilitate propeller 
selection for VTOL aircratt. 
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Thrust-Reverser Devices 


Several lypes of thrust-reverser devices are equally satisfactory in reversing or modulating 

the engine thrust; therefore, olher considerations, such as the inherent fail-safe characteristics, 

ease and convenience of installation, weight and performance penalty to the aircraft, actuation power requirements, 
compatibility with silencer nozzles and other components of the erhaust syslem, 


must serve as the basis for selecting the most suitable device. 


The functional practicability 


of a thrust-reverser installation has been demonstrated on the Allison J-71 engine. 


THRUST-REVERSER EFFECTIVENESS 


L. Is BY NOW well recognized that reversal of the 
engine thrust is not only one of the most effective 
but possibly one of the most practical means of de- 
celerating jet aircraft. The effectiveness of thrust 
reversal in braking the ground roll after touchdown 
has been demonstrated in a most convincing manner. 
For instance, the French Air Force de Havilland 
Vampire aircraft, equipped with the SNECMA (Société 
Nationale d’Etude et de Construction de Moteurs 
d’Aviation, Paris, France) thrust-reverser device, 
proved capable of stopping on a dry runway, by using 
both the thrust reverser and the wheel brakes, within 
a ground-roll distance that was approximately 60 per 
cent of the distance when using wheel brakes alone. 
Without applying the wheel brakes-—i.e., simulating 
landing on an icy runway—-the thrust reverser proved 
-apable of bringing the aircraft to a complete stop within 
a ground-roll distance shorter, or at least not greater, 
than that required for stopping on a dry runway with 
the wheel brakes alone. The demonstrations with 
this aircraft during the Air Show of 1953 at the Paris- 
LeBourget Airport were, according to the technical 
writers reporting this performance, one of the main 
attractions. It is of interest to note that a reduction 
in landing distance of the same order as demonstrated 
by the Vampire is also predicted for practically every 
other type of jet aircraft, single- and multiengined alike, 
regardless of whether the particular airplane under 
consideration is designed for flight at subsonic or super- 
sonic speeds.!~* 

The Wright Air Development Center and NACA 
carried out and sponsored a number of feasibility in- 
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vestigations consisting of thrust-reverser performance 
analysis, design studies, and testing of both small-scale 
models and full-scale experimental hardware. These 
programs yielded encouraging results, indicating that 
there are several possible types of device capable of 
adequate thrust reversal‘ and that application of a 
suitable device to a particular aircraft would be feasible 
and practical inasmuch as it would not penalize either 
the aircraft or its performance.’ One of the milestones 
in these investigations was the feasibility evaluation 
of a full-scale, experimental, prototype thrust-reverser 
device on an F-S4F aircraft. The thrust reverser used 
for this purpose employed the same principle as utilized 
by SNECMA in France and was designed and built at 
the Wright Air Development Center. The effectiveness 
of the reverser installation in decelerating the aircraft 
during landing and also in flight was again verified. 

The effectiveness of thrust-reverser devices in de- 
celerating aircraft provides —in addition to the reduction 
in landing ground-roll distance even on icy or slippery 
runwaysother advantages which, though perhaps 
obvious, are worthy of brief mention here. Aircraft 
equipped with wheel brakes and a thrust reverser have 
two methods for stopping; consequently, the reverser 
increases safety during landing, providing a safety 
factor equal to or greater than that achieved on 
airplanes having reversible-pitch propellers. With 
thrust reversers just as with reversible-pitch propellers, 
there is a reduction in wear on wheel-brake components 
and tires since the use of such devices achieves a sig- 
nificant decrease in the amount of energy which has to 
be dissipated before the aircraft is slowed down to 
taxiing speed or is brought to a complete stop. 

Because of certain operational peculiarities of turbo- 
jet engines and the typical features of jet aircraft--such 
as relatively slow response to changes in engine-power 
setting and high wing loadings accompanied by high 
speeds during flight and landing—the thrust reverser 
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can increase the efficiency of operation of jet aircraft 
more significantly than the reversible-pitch propeller 
on the propeller-driven airplane. Thrust reversers can 
be utilized on the ground or in flight not only for re- 
versing but also to reduce or annul the effective thrust 
acting on the aircraft and to permit such “modulation of 
thrust’’ without requiring a change in engine throttle. 
Thus, these devices can eliminate the necessity of 
reducing engine speed during landing approach. The 
pilot is able to decrease the propulsive thrust in any 
desired manner, continuously or in successive steps, 
without reducing the power setting of the engine which 
can continue to operate at a high r.p.m. (about normal 
rated power, for instance) even during the final ap- 
proach. By employing such a technique, maximum 
take-off thrust can be regained practically instanta- 
neously if the landing cannot be accomplished at the 
first attempt or in case of a ‘“‘wave-off.”’ Without the 
use of the thrust-reverser device, this is not feasible 
since, once the speed of a turbojet engine has been 
reduced to any significant extent, several seconds are 
required to regain maximum power output. 

Another important consideration with respect to the 
use of thrust-reverser devices is that, during thrust re- 
versal, the net reversed thrust on the aircraft is the 
sum of the reverse portion of engine gross thrust and 
of ram drag.® With the latter as an additive term, the 
maximum net reverse thrust obtainable in flight ex- 
ceeds that which can be obtained statically, and it may 
become larger than the forward propelling thrust at 
the same engine-power setting if the flight speed is 
sufficiently high. Consequently, thrust-reverser de- 
vices can also be effective in reducing flight speed and, 
therefore, can substantially reduce, and in many cases 
eliminate, the need for conventional dive brakes.‘ 
As an example, the deceleration of an airplane of 
20,000 Ibs. weight, equipped with an engine of 10,000 Ibs. 
rated static thrust, shall be considered. Such aircraft, 
during level flight at 25,000 [t., could be decelerated 
with a suitable thrust-reverser device from an initial 
flight speed of Mach 1.0 before braking to a ter- 
minal flight speed of Mach 0.8 after braking in almost 
half the time required when using dive brakes of 
10-sq.ft. effective area, even when assuming that the 
power of the engine is reduced to 30 per cent of the 
rated value while the dive brakes are extended. Using 
a thrust-reverser device instead of dive brakes, the 
pilot does not have to throttle the engine to some 
minimum allowable r.p.m. in order to obtain maximum 
braking; also, the time span necessary for speeding 
up the engine after deceleration will be eliminated 
because the engine would continue to operate at max- 
imum r.p.m. during thrust reversal. 


Types OF THRUST-REVERSER DEVICE 
Many different devices have been proposed to ac- 
complish reversal of the engine thrust; however, with 
respect to principles of operation, each of them falls 
into one of two categories—namely, bucket thrust 
reversers and turning-vane ring-cascade devices. 
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For obtaining reverse thrust with bucket-type re- 
versers, a bucket, in principle similar to those used on 
Pelton turbine wheels, is placed into the exhaust 
stream. This device is often referred to as a “‘target,”’ 
and hence the designation target-type thrust reverser. 
The bucket is shaped to serve two purposes—to block 
the exhaust flow and to reverse its direction by vector- 
ing it forward. The principle of these devices is il- 
lustrated by the schematic diagrams in Fig. 1. As 
can be seen, the bucket proper, used as a target, can be 
located either aft or forward of the tailpipe exit and is 
placed into the jet only when the thrust reverser is in 
use; at any other time, it is retracted so as to clear 
the passage of the exhaust flow. There have been many 
different shapes proposed for the bucket, such as a 
cone, half-cylinder, hemisphere, ‘“V" and “‘W”’ gutters, 
etc., and it is conceivable that in some cases the sur- 
faces forming the bucket could be designed so that 
when retracted—i.e., in the forward-thrust position— 
they could serve as a part of the aft nacelle fairing or 
ejector body or even as a portion of the tailpipe wall. 

The designation of turning-vane ring-cascade re- 
versers refers to devices in which the direction of the 
exhaust jet is reversed while passing through channels 
between a series of turning-vane rings linked to- 
gether to form a cylindrical or conical cascade. The 
operating principles of various devices employing such 
a turning-vane cascade differ mainly in the means uti- 
lized to cause the exhaust flow to pass through the re- 
versing channels. In the thrust reverser originated by 
SNECMA, the exhaust jet is deflected onto the turning 
vanes. As indicated by the schematic diagrams in 
Fig. 2, either obstructing flaps or high-pressure, engine 
bleed-air jets can be employed as the means for pri- 
mary deflection, which is accomplished by a partial 
blockage of the exhaust passage. On the other hand, the 
exhaust flow can also be forced to pass through the turn- 
ing-vanes by closing off completely its passage at the 
aft end of the turning-vane cascade, as illustrated by 
the schematic diagrams in Fig. 3. Spreading of the 
exhaust jet under the effect of centrifugal force is a 
third possible means of causing the gas flow to pass 
through the reversing channels formed by the turning- 
vane cascade. This can be achieved, as proposed by 
Professor Ackeret of the Swiss Federal Institute ot 
Technology, Zurich, by placing a number of blades 
shaped as symmetrical airfoils forward of the tailpipe 
nozzle exit (see Fig.4). To obtain reverse thrust, these 
blades are rotated and cause spinning of the exhaust 
flow within the tailpipe, which, upon leaving the tail- 
pipe, spreads outward under the effect of centrifugal 
force and is caught and reversed by the turning vanes. 
When the airfoil blades within the tailpipe are set in the 
direction of flow and thus are not imparting rotational 
movement to the gas stream, the exhaust jet emerges 
straight from the pipe without being affected by the 
turning-vane ring cascade.! 

Depending upon the means used to cause the exhaust 
jet to pass through the reversing channels, the turning- 
vane ring-cascade device can be located either forward 
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or aft of the nozzle exit. The turning vanes can be 
either symmetrical or asymmetrical with respect to their 
entrance and exit angles; their shape can be thin of 
single curvature or thick of double curvature, and the 
reversing channels formed by them can be either the 
“impulse”’ or the “‘reaction’’ type, depending upon the 
location of the minimum cross-sectional area within 
the channel. 

Concerning the capability of reversing or modulating 
the engine thrust without requiring a change in throttle 
setting, practically all of the devices proposed and in- 
vestigated to date appear to be equally satisfactory. 
Therefore, the selection of a particular device has to 
be made on the basis of other considerations such as the 
inherent fail-safe characteristics, ease and convenience 
of installation, weight and performance penalty to the 
aircraft, actuation power requirements, etc. The 
compatibility of thrust-reverser devices with variable- 
area exit nozzles, afterburning tailpipes, cooling-air 
and/or thrust augmentation ejector configurations, jet 
noise-attenuating nozzles, etc., has to be determined. 
Although there are several thrust-reverser configurations 
which can be applied to engines equipped with after- 
burners, because of the limitations in currently avail- 
able materials, they cannot be used either for reversing 
or reducing the thrust when the afterburner is oper- 
ating since they all necessitate direct impingement of 
the exhaust on some portion of their working surfaces, 
which would cause excessive heating during the reheat 
evcle. 


FAIL-SAFE REQUIREMENTS 

Consideration of the fail-safe features of thrust-re- 
verser devices has to include both the cockpit controls 
and the thrust reverser itself. One of the most obvious 
fail-safe requirements is that the inadvertent reversal 
of the engine thrust has to be prevented under all cir- 
cumstances. Consequently, the cockpit controls have 
to be designed so as to comply with this imperative 
requirement. Also, it seems desirable to integrate 
the thrust-reverser control with that of the engine 
power in a manner similar to that employed with re- 
versible-pitch propellers. While this can be accom- 
plished quite easily on nonafterburning engines, it 
appears that on afterburning engines the thrust-re- 
verser controls in the cockpit have to be separated 
from the engine-power lever. 

At present, there appear to be two schools of thought 
with regard to the fail-safe features of the thrust re- 
verser. One concept requires that it be impossible to 
cause the device to move into the thrust-reducing or 
reversing position, or to remain in such a position, 
without applying actuation power. The other pro- 
poses that, in case of actuation-power failure, the 
device shall remain either in the forward or in the 
reverse-thrust position, depending upon the cockpit 
signal received prior to the malfunction. The first 
of these two fail-safe requirements applies to devices 
which are also intended for use during flight. Com- 
pliance with this requirement will prevent the device 
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from becoming locked in the reverse-thrust position 
because of failure in actuation power, which is impera- 
tive during flight. The advantage of a design based 
on this particular fail-safe concept is that, should actua- 
tion power failure occur after the device has been ex- 
tended to the thrust-reducing or thrust-reversing po- 
sition, the resulting effect would cease and the device 
would return to the forward-thrust position. Con- 
versely, the disadvantage is that failure in actuation 
power would cause, regardless of the instance of its 
occurrence, a cessation of the thrust-reversing or re- 
ducing action. 

Since the other fail-safe concept requires that the 
actuated device remain in the reverse-thrust position 
even with actuation power malfunction, it can only be 
applied to devices used for slowing down aircraft on the 
ground, either during landing after touchdown or in 
case of a refused take-off. Compliance with this re- 
quirement has the advantage that, once the device has 
been actuated, thrust-reversing action is ensured even 
with a failure in actuation power. 


WEIGHT 


A comparison of the weight of the working surfaces 
proper—i.e., considering only the weight of compo- 
nents in the thrust reverser and outside the actuation 
system, excluding any structures, actuation, and con- 
trol mechanisms, ete.—of the various thrust-reverser 
configurations briefly described above leads to the con- 
clusion that the turning-vane ring-cascade devices 
which require the least amount of obstruction in the 
exhaust passage are the lightest ones. On the other 
hand, these devices require that, during thrust reversal 
or reduction, the turning-vane cascade be located aft 
of the tailpipe nozzle exit and, therefore, be made re- 
tractable in order to eliminate an increase in airplane 
drag during normal forward flight. Depending upon the 
aft nacelle configuration, stowage of the turning-vane 
cascade in the retracted position i.e., for forward 


REVERSE THRUST 


Fic. 4. Reverser with swirl blades. 
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thrust—may necessitate an increase in the diameter 
of the aft nacelle fairing and/or in its boat-tail angle, 
or in the relatively long extension-retraction stroke of 
the vane cascade, which in turn results in increased 
actuation power requirements. Also, in some cases 
there may be insufficient ground clearance, with the 
aircraft in the landing or taxiing attitude, to accommo- 
date the turning-vane cascade in the extended position. 

Turning-vane ring-cascade reversers with a com- 
plete blockage of the exhaust jet passage are signifi- 
cantly heavier than the ones requiring only a partial 
obstruction of the exhaust-gas flow path. The ad- 
vantage of these devices, which in some cases may off- 
set the disadvantage of their greater weight, lies in the 
fact that the turning-vane cascade does not necessarily 
have to be extended aft of the nozzle exit and can be 
located forward of the tailpipe exit during both thrust 
reversal and normal cruise; at such a location there is, 
as a rule, sufficient clearance between the nacelle skin 
and the tailpipe proper to stow the turning-vane 
cascade without necessitating an increase in aft nacelle 
diameters or boat-tail angle. In addition, with such 
configurations the actuation power requirements are 
generally less than with turning-vane cascades neces- 
sitating a long extension-retraction stroke. On the 
other hand, these devices require vents in the skin of 
both the tailpipe and the surrounding nacelle fairing 
to provide for exhaust-gas exit ports during thrust re- 
versing or modulating action. During normal forward 
flight, the vents serving as reverse gas-exit ports have 
to be sealed off to prevent thrust loss from exhaust-gas 
leakage and pressurization and contamination of the 
nacelle by hot exhaust. It is found that sealing off 
such reverse gas-exit ports in the tailpipe may repre- 
sent a rather formidable problem; it definitely results 
in an increase in the weight of the tailpipe and, there 
fore, in that of the entire installation. 

Bucket-type thrust reversers are generally heavy; 
their installed weight is approximately the same as that 
of turning-vane ring-cascade devices which have a 
complete closure of the exhaust-gas passage. It ap- 
pears that such bucket-type thrust reversers may be 
less advantageous because, in addition to their rela- 
tively large weight, they produce the most diffused 
and least controllable reverse gas-flow pattern and are, 
therefore, more likely to cause undesired impingement 
of hot gases on adjacent structures, attachment of re- 
verse gas flow to the aft nacelle fairing, and, conse- 
quently, reingestion of the reversed exhaust flow. 


THRUST-REVERSER ACTUATION SYSTEMS 


The first thrust-reverser installations which became 
operational, developed by SNECMA for the French 
Air Force, utilized an electromechanical actuation 
system consisting of electric motors driving jackscrews 
through a suitable arrangement of reduction gears, 
angle gears, and torsion drives. This equipment is 
relatively heavy because of the weight of the electric 
motors, and the drives have to be located so as not to be 
subjected to soaking temperatures in excess of 250°F. 


VEST 


Hydraulic actuation systems, utilizing either aircraft 
hydraulic oil (for instance, in accordance with Speci- 
fication MIL-0-5606) or aircraft gas-turbine lubricating 
oil (for instance, in accordance with Specification 
MIL-L-7808), with a pressure of 1,500 or 3,000 psi, are 
superior to electromechanical systems because of less 
weight. In addition, hydraulic actuation systems have 
the advantage that their components can be made 
available without requiring extensive development 
and that such systems are well suited for accomplish- 
ing thrust modulation. However, because of the tem- 
perature limitations inherent in both hydraulic and 
lubricating oils presently obtainable, components con- 
taining such fluids must be located where the environ- 
mental temperature is compatible with their charac- 
teristics, or provisions must be made to prevent these 
oils from attaining excessive temperatures. Further- 
more, the use of hydraulic fluids within the engine 
nacelle augments the fire danger in case of spillage on 
hot components due to leakage or line breakage. One 
of the most desirable actuation systems operates with 
high-pressure engine bleed air. Bleed air from the com- 
pressor can be utilized for thrust-reverser actuation 
either by means of pneumatic power cylinders or a 
rotating prime mover, such as a positive-displacement 
motor or a turbine driving jackscrews. Such systems 
have two major advantages--namely, there is satis- 
factory operation at environmental temperatures which 
are significantly higher than those permitted with 
electric motors or hydraulic and lubricating oils, and 
there is no potential fire hazard. A disadvantage re- 
sults from the relatively low pressure at which the 
bleed air is available in current turbojet engines (250 psia 
or lower at maximum engine power and 15 to 30 psia 
at idle). 


Tue AEROBRAKE Turust REVERSER 


The development of an AeroBRAKE thrust reverser 
for the Allison J-71 engine has recently been completed. 
The main purpose of this particular installation, as 
developed by Aerojet-General Corporation for Allison 
Division of General Motors Corporation, was to dem- 
onstrate the practicability of an engine-mounted thrust- 
reverser device, suitable for application with a var- 
iable-area primary jet nozzle, and with a tailpipe ca- 
pable of accepting a take-off afterburner equipped with a 
variable-area afterburner cooling-air ejector, and which 
is capable of continuous modulation of the thrust with- 
out changing the engine power setting. The thrust rc- 
verser is of the turning-vane cascade type with partial 
blockage of the exhaust i.e., utilizing the principle 
originally evolved by SNECMA. The program 1n- 
cluded a total of 170 hours of testing on the engine and 
culminated in a performance calibration test, at var- 
ious engine operating conditions, of approximately 
30 hours’ duration. The program was _ successfully 
completed. It was established that integration of the 
thrust reverser with the engine exhaust system was 
satisfactory; the AeroBRAKE proved to be capable of 
effective thrust reversal without any adverse effects on 
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AeroBRAKE thrust 


reverser on Allison J-71 engine. Fics. 5 and 6 (top). Cruise position. Fics. 7 and 8 (bottem). Re- 
verse-thrust position. 

the performance of the engine and can be used effi- are also attached to the cams on the AeroBRAKE cage 
ciently without detriment to the operation of the vari- assembly. The instantaneous setting of the primary- 
able-area exhaust nozzle or the ejector of variable exit jet nozzle segments is fed back through a suitable me- 
diameter. This fail-safe reverser is also for use in flight chanical linkage to the thrust-reverser actuation sys- 
and has a hydraulic actuation system; and, when fast tem, which in turn positions the AeroBRAKE cage as- 
action is desired, maximum reverse thrust can be ob- sembly so that the cooling-air-ejector exit diameter at- 
tained within approximately 3.5 sec. Furthermore, it tains the size required to pump cooling air at the re- 
provides control of the effective thrust in any desired quired rate. The hydraulic actuator and servovalve, 
manner, whether in the forward propelling direction or which operate with hydraulic oil (Specification MIL- 
in the reversing range, even with the engine operating at O-5606) at 3,000 psi, are mounted on the compressor 
the maximum rated r.p.m. housing to avoid excessive environmental temperatures. 

This AeroBRAKE thrust-reverser installation was The actuation forces are transmitted to the components 
tested on an open-air turbojet-engine testing facility at by means of compression-tension linear drives, which 
Aerojet’s Sacramento plant. The AeroBRAKE is shown meet the requirements of Specification MIL-C-5503 
in the retracted position—i.e., for forward thrust-—in and operate without lubricants. 
Figs. 5 and 6. The full reverse-thrust position is shown in 
Figs. 7 and &. In order to accomplish the desired integra- REFERENCES 
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The problems which arise in engineering large and comples systems require solutions 


if technical resources are to remain adequate to meel demands on our lechnology. 


Some possible solutions 


lo the multidiscipline, communication, and coordination problems are suggested. 


How to Improve Systems Engineering 


INTRODUCTION 


| HE TASK of engineering complex systems is a dlis- 
feature of activity of the 
past 25 years. It is not uncommon to see system de- 


tinguishing technical 
velopment projects under way which involve the need 
to apply almost every technical principle known to 
physics and chemistry and indeed sometimes involve 
the need for new principles yet awaiting discovery. 

It seems likely that in the next hundred years al- 
most every industrial process which can be reduced to 
a set of sequences of logical steps will be done auto- 
matically if economic and technical limitations can 
be overcome. 

The advent of systems involving millions of com- 
ponents such as the larger high-speed computing ma- 
chines and the requirement for systems of which such 
computing machines are merely a part has created a 
technical employment atmosphere where often one 
man can contribute only a small fraction of the total 
effort required. At the same time the complexity 
and significance not to mention the cost of the 
decisions to be made have destroyed any tendency to 
base such decisions on prejudices or limited experience 
and have stimulated the application of the scientific 
method (which, after all, is essentially applied logic) to 
heretofore unknown limits. 

A problem of intercommunication has developed 
out of the need to keep each engineer informed of his 
particular task in system development and of the sur- 
rounding facts which usually he must evaluate in terms 
of both his task and the overall system performance. 

When systems development is distributed not only 
among many men but also among several geographical 
locations, the problem of coordination, challenging 
enough (to say the leact) when the activity is localized, 
becomes even more demanding. 

There is a need to consider the systems engineering 
problem in its own right and to inquire whether means 
exist for improving systems engineering practices, es- 
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pecially in view of the problem of potential saturation 
of technical resources which it now seems clear may 
not be compatible with demands on the technology. 
In short, is it possible to make more efficient use of 
engineering talent in systems engineering? Even if 
the percentage improvement in systems engineering 
practice is relatively small, the gains to be realized 
may be quite significant. 


PROBLEMS TO BE SOLVED 


Three problems seem to be worth considering in view 
of their apparent significance in systems engineering. 
These problems are the multidiscipline problem, the 
communication problem, and the coordination problem. 

The multidiscipline problem arises whenever a 
system development involves a need for technical infor- 
mation and experience in numerous areas of knowl- 
edge or disciplines and a decision based on such 15 
required. The implications of this problem and ev1- 
dences of its importance extend deeper into our tech- 
nical society than might at first be conceived. It is 
felt, for example, that the actions of certain engineer- 
ing colleges in eliminating traditional areas of instruc- 
tion in favor of a more general and more mathematical 
education is a direct consequence of this multidiscipline 
problem. 

Is there any action which can be taken to improve 
the situation? An ideal solution would clearly be to 
have technical personnel with both broad and deep 
education in numerous disciplines as well as extensive 
experience. In the ideal solution lies the key to pos- 
sible improvement. The first point is that conven- 
tional educational procedures are not adequate to 
produce the relatively limited number of persons to 
fill the need. The best proof of this is the existence of 
the problem. A 4-year program cannot produce the 
type of people who are needed. Instead, perhaps a 
7-year program designed not to produce specialists in an 
area but instead a person equipped to work compe- 
tently in various disciplines is a partial answer. Simi- 
larities between apparently unrelated disciplines would 
be emphasized, the language of mathematics would be 
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applied universally, and improved laboratory work 
would be essential. Those who disclaim the prac- 
ticality of this approach had best compare the attend- 
ant problems with those which will be faced by future 
engineers who will be called upon to push engineering 
system developments to the limit of resolution. 

The communication problem is visualized as the task 
of enabling all who are engaged in a systems effort to 
become cognizant of the essential information and to 
maintain this cognizance as system development, test, 
and application take place. The most essential re- 
quirement to improve this phase of systems engineer- 
ing is the development of universal methods of com- 
munication. The functional block-diagram approach 
to presentation in which the essential system logic is 
exhibited seems to be the most effective medium, but 
it must be supplemented by detail block diagrams show- 
ing how the functional requirements of a system are 
to be met by engineering devices. 
so-called advanced mathematics as a communication 
tool has not been stressed. The ability to describe a 
system essentially in the language of the theory of point 
sets needs to be fostered, for example. Technical 
articles on system development must be written and 
edited more carefully than at present, and the essential 
content must be displayed more clearly. Each of these 
points can be implemented by a carefully planned 
company training program. Those limited programs 
which now exist should be supplemented ten times 
over with training in communication skills. 

The coordination problem is actually the focal point 
of the two problems just discussed. Coordination not 
only involves assuring that system development pro- 
ceeds smoothly but also decisions of the multidiscipline 
character. If the foregoing problems are attacked, 
It should be 
recognized that many aspects of coordination can, in 
effect, be automatized. 


The importance of 


coordination should become easier. 


The same principles which 
are used in logical design of digital computers can be 
applied to organizational aspects of coordination. 
Again, company training programs in elementary 
mathematical logic and statistical decision theory can 
bring benefits to those who have complex problems 
of coordination. 

Coordination can proceed most effectively only if 
there is widespread understanding of the logical struc- 


ture of the system problem. 


A 


CONCLUSION 


In the projected improvements in systems engi- 
neering, a new kind of education is proposed designed 
to produce persons with competence in a number of 
scientific disciplines. Methods for improving com- 
munication have been suggested, including the uni- 
versal application of functional and detail block 
diagrams, increased and more effective use of mathe- 
matics as a language, and increased attention to the 
editing and summarizing of technical articles, with 
company training programs designed to promote these 
ends. 

The problem of effective coordination of complex 
system developments can be attacked by improving 
communication and employing persons who are better 
Many aspects of 
coordination are identical to the technical problem of 
logical design of digital computers, hence training in 
the methods of mathematical logic applied to system 
design should increase substantially the efficiency of 
the coordinator. 

Systems engineering hinges on seven basic steps: (1) 
task definition, (2) development of alternative ap- 
proaches, (3) development based on the best alter- 
native, (4) optimizing by weighting procedures, (5) or- 


equipped to work in multiple areas. 


ganization of test and maintenance procedures in 
parallel with system development, (6) pinpointing essen- 
tial research and carrying it out, and (7) planned 
cross checks and independent monitoring of system 
development activity. 
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Two figures of merit are developed which 
Justify establishing a minimum 

spring rate for the gyroscope structure 
and its mounting bracket. 


INTRODUCTION 


A SUCCESSFUL weight reduction program, whether 
in design of an air frame or in design of components 
which will be installed in one, demands that there be 
valid engineering justification for all weight expended 
in increasing structural rigidity. It is the purpose of 
this paper to demonstrate that structural compliances 
reduce the natural frequency of a rate sensing gyro- 
scope. The two figures of merit to be developed will 
provide justification for establishing a minimum spring 
rate for the gyroscope structure and for its mounting 
bracket. 

The air-frame stress analyst to whose attention this 
paper is largely directed cannot be expected to be 
familiar with the details of a rate gyroscope; thus 
some explanation of its operation is in order. 


THE RATE GYROSCOPE 


A rate gyroscope is an electric motor so mounted 
that its case can rotate about an axis perpendicular 
to its shaft. The spin axis of the rotor is termed the 
spin reference axis, while the axis about which the 


sase is free to rotate is termed the output axis. These 


OUTPUT AXIS (OA) 


—> 
REFERENCE (SRA) 


Fic. 1. Single degree of freedom gyroscope. 
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axes are indicated in Fig. 1; a third axis, the input axis, 
is indicated in Fig. 2. 

The basic phenomenon which makes it possible to 
use the gyroscope as an angular velocity or “‘rate’’ 
measuring instrument is that, if an angular rate @ of 
Fig. 2 is applied around the instrument’s input axis, a 
torque 7,,,, will appear around its output axis. If a 
means of measuring this output axis torque can be 
provided, its value can be used as a measure of the 
magnitude of the input rate which produced it. 

The relationship between the input rate , the out- 
put torque 7,,,,,, and the angular momentum // of the 
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Fic. 2. Input rate applied to a single degree of freedom gyro. 


rotor 1s 
= (1) 


where the torque is in dyne ecm. if the angular mo- 
mentum is stated in gm. em.” rad./sec., and the in- 
put rate is stated in rad./sec. 

The torque produced by the input rate is measured 
by opposing it with the torque produced by a set of 
rate springs connected between the rotor mounting 
frame of the gimbal and the base of the instrument. 
The input-rate-produced torque then deflects the gim- 
bal away from its rest position until it is in equilibrium 
Thus, if 
Ts, the torque produced by deflection of the rate 
springs, is 


with the torque produced by the springs. 


T's = Kos9oa (2) 
and, if at equilibrium, 
Tren = Ts (3) 
substitution of Eqs. (1) and (2) in Eq. (3) gives 
Hb = Kos9oa (4) 


where Ay, is the output axis spring rate and 6), is the 
angular deflection of the gimbal from its rest position. 
These quantities and the arrangement of the rate springs 
are indicated schematically in Fig. 3. 

Solving Eq. (4) for & produces 


= (Kos/H)60a 0) 


In this equation, Ag, and // may be assumed con- 
stant; thus the magnitude of #04, the output axis 
deflection angle, may be used as a measure of , the 


output axis angular velocity. This output axis de- 
flection angle is converted into an electrical signal by a 
potentiometer or an inductive pickoff. 


RATE GYROSCOPE NATURAL FREQUENCY, ROTOR STATIC 
CONDITION 


Ideally, the moment of inertia of the rotor and its 
gimbal around axes perpendicular to the spin axis would 
be zero. Actually, Jo,, the rotor and gimbal moment 
of inertia around the output axis, and Ao,, the spring 
rate around the output axis, form a second-order sys- 
tem. The natural frequency of this system is an im- 
portant factor in the response of the instrument, and 
any factors which tend to reduce its value must be 
avoided. 

A usually neglected compliance, shown schematically 
as a pair of springs allowing motion of the rotor about 
its input axis, has been included in Fig. 3. It is this 
compliance which produces the reduction in natural 
frequency to be considered. 

Neglecting this additional compliance, the equation 
for such a second-order system may be written 


Jos + Cos6 + Koad = 0 (6) 


where Co, is the viscous damping coefficient acting 
about the output axis. Natural frequency is, for this 
system, 


= Koa/Joa (7) 


The s in the subscript of this output axis natural fre- 
quency w,;, Which neglects input axis compliance, is 
used to indicate that it applies with the rotor not rotat- 
ing, or static. The figure of merit R,,, which will be 
developed as a measure of gyroscope structural rigidity, 
will be the ratio of rotor running natural frequency to 
this rotor static natural frequency. 


Ry; = 


Wrr/ Wns (S) 


where R,, is the gyro structural figure of merit and 
,; is the rotor running natural frequency. Note 
that, in this case and in the remainder of the paper, 
natural frequencies are stated in radians per second. 
The figure of merit R,,,, which will be developed as 
a measure of gyroscope mounting rigidity, will also be 
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a ratio of two natural frequencies the ratio of the nat- 
ural frequency of the gyro with its rotor running and 
mounted on the air-frame attachment fixture to the 
natural frequency of the gyroscope with its rotor 
running and with its base clamped rigidly to a massive 
body. 


RATE GYROSCOPE NATURAL FREQUENCY, ROTOR 
RUNNING CONDITION 


If the rotor is running, the effects of the input axis 
compliance can no longer be neglected since this com- 
pliance allows the gyroscope to deflect about its input 
axis in response to the torque produced by its angular 
velocity around its output axis. The input axis 
torque 7°,, due to the output axis rate 6 is 


T,, = 116 (9) 


Taking this interaction into account, two simultaneous 
second-order system equations similar to Eq. (6) must 
be written one for torques summed around the output 
axis and the second for torques summed around the 
input axis. 


Jos Cos9 + —T=0 (10 


where J/,;, is the moment of inertia of the rotor and 
gimbal around the input axis and C,, is the viscous 
damping coefficient acting around the input axis. 
Substitution of Eqs. (1) and (9) in Eqs. (10) and (11 
produces 


Josb + Cos6 + Koso — Ho = 0 (12 
+ + + 116 = 0 (13 


Experience indicates that, in any even remotely 
practical application, the torque terms and 
of Eq. (13) are numerically so much smaller than the 
terms A,,® and //6 that Eq. (13) may be written 


K,,? = —H6 (14) 


Solving Eq. (14) for ® and differentiating so as to ob- 
tain a value of @ which may be substituted in Eq. (12) 
produces 


= —(116/K,,) (15) 


Performing the indicated substitution and collecting 
terms produces 


[Joa + + Cos6 + = (16) 


tq. (16) then is the desired second-order system equa- 
tion for the gyroscope output axis under the condition 
that the rotor is running. 


From Eq. (16), a natural frequency equation similar 
to that of Eq. (7) may be written 


(wn)? = Koa/[Joa + | (17) 


which applies for the rotor running condition. 


FIGURE OF MERIT FOR THE STRUCTURAL RIGIDITY OF 
THE GYROSCOPE INSTRUMENT 


The figure of merit R,, of Eq. (8) for structural 
rigidity of the gyroscopic instrument itself may be 
written directly from Eqs. (7) and (17): 


= Wnrg/@ns = UT? Ky49) | (18) 


where g has been added to the subscripts for w,, and 
Kj, to indicate that these quantities are associated 
with the gyroscope only and not with its mounting 
fixtures. 


FIGURE OF MERIT FOR THE STRUCTURAL RIGIDITY OF 
THE AIR-FRAME MOUNTING FIXTURE 


The natural frequency of the gyroscope, measured 
with its base clamped rigidly to a test stand of suffi- 
cient mass so that only the instrument's own input 
axis compliances need be considered, obviously is the 
highest natural frequency which can be obtained in any 
application. This ‘‘gyroscope compliances only” nat- 
ural frequency will thus be used as a reference nat- 
ural frequency in the mounting rigidity figure of 
merit, just as rotor static natural frequency was used 
in Eq. (1S) as a reference in the gyroscope rigidity figure 
of merit. In Eq. (20) &y,m is the rotor running natural 
frequency of the gyroscope, measured with the instru- 
ment mounted on the air-frame mounting fixture, and 
Ky4m is the spring rate of the air-frame mounting 
fixture for deflections due to a torque applied around 
the input axis of the gyroscope. 

The total input axis spring rate for the air-frame 
mounted gyroscope, A,;,, may be written 


= + (19) 


The figure of merit for the air-frame mounting fixture 
then will be 


= Wnarm/Mnrg = 


V KoaKiam/[KoaK pam + (20) 


ME 


ASUREMENT OF QUANTITIES INVOLVED IN FIGURES 
OF MERIT 


In the gyroscope structural figure of merit, the two 
natural frequencies in the R,, ratio are more easily 
measured than is A,,, the spring rate around the 
input axis. The rotor static natural frequency w,, is 
determined by increasing the frequency of an oscillatory 
displacement applied around the gyroscope output axis 
until phase shift between the applied displacement and 
the output of the gyroscope pickoff is observed to reach 
90°. The rotor rotating natural frequency w,,, is de- 
termined by applying the oscillatory displacement to 
the input axis. In this case, however, the rate gyro- 
scope differentiates the forcing displacement so that a 
180° phase displacement between the forcing sinusoid 
and the pickoff output will indicate natural frequency. 

Other terms, Jo, and //, are determined by use of a 

(Continued on page 58) 
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l sing a systems analysis approach, 

the economic and aerodynamic factors which 
influence the profit-over-cost criterion 

are eramined, and the conditions for 
maximizing this criterion are determined. 


Aerodynamic and Economic Characteristics of 
Turboprop Air-Line Transport Systems 


Ralph Allen* 


Systems Laboratories Corporation 


SYMBOLS 


R= aspect ratio 

= air-framie cost, dollars/lb. 

CR = airport facility cost, dollars/Ib. 

C, = lift coefficient 

= maintenance cost, dollars/hour/ lb. 

ra = specific fuel consumption, lbs./b.hp. hour 
re = personnel cost, dollars/flying hour 


Cpp = power-plant cost, dollars /Ib. 


Cs = system cost, dollars 

= useful load cost, dollars, lb. 

dj = take-off distance, ft. 

f = cargo load factor 

h = altitude, ft. 

i = income, dollars 

= revenue, dollars, lb. 

K = income-tax rate factor 

N = number of airplanes in system 

n = average number of personnel per aircraft 

q = aerodynamic dynamic pressure, lbs, /ft.? 

, = revenue rate, dollars/ton-mile 

R = range, nautical miles (air-line operational 
range or distance) 

to = delay time, hours 

ly = basic airplane utilization per year 

V = airplane velocity, knots 


Vy = head wind, knots 


W, = air-frame weight, lbs. 
Wy = take-off weight, lbs. 
‘a = amortization period, years 


INTRODUCTION 


I, THE PAST, the planning of future airplanes was 
mainly accomplished by considering the perforin- 
ance characteristics and occasionally the cost of the 
airplane. In these times, a much broader viewpoint 
and refinement of analysis are now required of the 
planners. These are necessitated by technical ad- 
vanees, expansion of the transport business, and in- 


* Coordinator of Aeronautic Systems. 


creasing competition among operators 
turers of transport airplanes. 

With the foregoing in mind, techniques which aid in 
resolving the problems of the planners are indeed useful, 
especially if these techniques can lead to a solution in an 
expedient and economical way. The technique em- 
ployed in this paper is a graphical method of systems 
analysis for turboprop transports developed in_ ref- 
erence |. 


and manutfac- 


The systems approach for analyzing complex com- 
ponent interactions is becoming increasingly manda- 
tory. It is the purpose of this paper to show the appli- 
cation and results of a systems analysis on turboprop 
transport systems. The scope of this analysis includes 
the airplane performance, economics of the system, and 
employment of the airplane. These analyses are ap- 
plied to the components of the system, consisting of air- 
planes, personnel, useful load, airport, and equipment. 

To facilitate the organization of the results and to 
provide a common means of assaying the many possible 
transport system designs, a measure of effectiveness 
based on the net profit over cost of the system is used. 


DESCRIPTION OF THE TRANSPORT OPERATION 


The daily operation of each airplane is concerned 
with the carrying of passengers or cargo from one ini- 
tial airport to another and the return. 

The hours the airplane spends in active utilization 
(Uo), whether in the air or on the ground being refueled, 
unloaded, etc., are fixed and are the same for each air- 
airplane These hours ex- 
clude the time spent in maintenance, testing, and 
training. To take into account the loss of active utiliza- 
tion in ungainful operations (“turn-around time’’) 
such as refueling, reloading, and delays the fixed util- 
ization is reduced by a varying factor «, a function of 
cruise speed, delay time, and range. The delay time 
(fo) is arbitrarily set at 1 hour per trip in this analysis. 
The formula for « 1s, then, 


i.e., 3,000 hours per year. 


1/([1 + (Vt/R)] 
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In effect, x reduces the basic airplane yearly utilization 
to the true utilization. 

The take-off distance, which in part determines the 
take-off power requirement, is set at 3,000 ft. This 
selection is somewhat arbitrary and subject to change 
according to particular specifications. 

A 10 per cent reserve on fuel weight is provided. This 
fuel allowance is restricted for emergency reserve fuel, 
warmup, taxiing, ete. Since climb allowance is not 
computed separately in this analysis, the reserve also 
includes the fuel required for climb. 


GENERAL AIRPLANE CONFIGURATION 


The class of airplanes developed in this analysis is the 
turboprop-powered transport type, with the engines 
conventionally attached to the wings. The landing gear 
is the conventional multiple-wheel cycle gear, and the 
tapered 2:1 ratio wing is unswept, having about a 19 
per cent wing thickness ratio. 

The air-frame weights are based upon an ultimate 
load factor of 4.5. The air-frame weight includes wings, 
body, tail, landing gear, standard instrumentation, in- 
sulation, fixed equipment (specialized equipment is not 
included), and hydraulic control equipment. The en- 
gine weight consists of the engine, propeller, nacelle, 
fuel system, engine controls, and accessories. The use- 
ful load is composed of passengers and/or cargo, crew, 
furnishings, special electronic gear, navigation and 
communication equipment, food, and water. 


ECONOMICS OF THE TRANSPORT SYSTEM 


The economics of the system are divided into two 
sategories for convenience-system costs and income 
or revenue. Cost components can be synthesized in the 


following manner: 


Cs/WoN = ¥)(We/Wo) + (Cpp/¥)(W pp/Wo) + 
Gol + (cpUon, W,) 4 Cr 


where 


(Ca/ = air frame 

(Cpp/ = power plant 
cf VUG/R)(W,/Wo) = fuel 
= useful load 
= maintenance 

c,l(n/ Wy = personnel 

Cr = facility 


The cost factors ¢,, Cy Cm Cx are determined on 
the cost per pound basis, with the exception of ¢,, and 
c, which are determined on the basis of cost per pound 
per flight hour and cost per man per year, respectively 
The weight ratios (IV,/1W.), (IV,/Wo), and (W,,/Wo) 
are determined from the performance characteristics of 
the transport airplanes and computed by the method de 
scribed in reference 1. 

Income is derived from the revenue accepted for 
services rendered on transporting goods and/or people 


from one geographic point to another. The income is 


1957 
te HOUR fpp = $80/ib 
3s0 V= 350 Kts 
80 Mo/s+ 00 
4 
/ 35,000] ft, ALTITUDE 
.70- 
Vs 350 


v=350 
a 20,000 FT. 


z 
© 40 
Wo/5280 K =80 
z 
a 
ve3259 
$ 
ve 
Wo/s 70 \ 
2,000 3,000 4,00: 000 (300 
(96) 
10- OPERATIONAL |RANGE OF AIRPLANE N. MI 
NY: 250 
60 
30 
40 
Vv Ww, 
Fic. 1. Maximum profit margin variation with range. 


TABLE 1 
Conditions for the Highest Maximum Profit Margin 
Range, Wing Aspect 
Altitude, Nautical Velocity, Wor Loading, Ratio* Profit 
Ft. Miles Knots W, Ibs./ft.2 (4) Margin? 
35,000 1,300 350 0.41 SO 12 0.83 
20,000 1,500 350 0.39 80 12 0.54 


* Aspect ratio not parameterized (system relatively insensitive 
to aspect ratio change). 
+t Taken from Fig. 1. 


essentially a function of the amount of goods carried, 
number of trips, load factor, and revenue rate. Ex- 
pressed as a formula in terms of income per pound of 
gross weight per airplane per year, 


T,/WoN = lw, L (IW, L/ 


The commercial operator is striving to gain a profit by 
obtaining an excess of income after taxes over costs. 
The difference between the income and costs is the net 
gain, expressed by 


Al, =1,(01 — K) — Cs 
The commercial operator and the investors in the 
transport system not only are interested in obtaining a 


profit but are also seeking to gain a net profit over costs. 
or profit margin. This is expressed as 


~ Rie 1 


The above equation represents the measure of effec- 
tiveness used in this analysis and defined earlier in the 
paper. The A factor represents the tax rate on income. 
In this study, A = 0. 
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TABLE 2 
— Operational Range (Nautical Miles) ; 
500 — 1,000 2,000 —~ ——3,000 ~ 
Altitude, ft. 20,000 35,000 20,000 35,000 20,000 25,000 20,000 35,000 
Profit margin 0.13 0.51 0.44 0,78 0.45 0.70 0.26 0.44 
Velocity, knets 275 350 300 350 350 350 325 350 
Wo/S Ibs. /ft.? 70 80 80 80 80 80 80 80 
R 12 12 12 12 12 12 12 12 
Wei/Wo 0.445 0.5 0.428 0.47 0.335 0.4 0.26 0.33 
SUMMARY OF Data INPUTS tributed to the C, limitation. Further discussion on this 
=< 12 subject is given in the next section. 
= 3,000 ft. c = 0.545 sea-level static 
R = 100-5,000 nautical s.f.c., Ibs./b.hp./hour Velocity Effect on Profit Margin 
me Cop = $30/lb. . The velocity which must be flown to obtain maximum 
ft = | hour, 4 hours } 7 years for air frame, ae : : 
profit margin depends mainly on the range, altitude, 
Uy, = 3,000 hours 4 years for engine 
h = 20,000, 35,000. ft. Ca = $50/Ib. design wing loading, and, to a lesser extent, on revenue 
1 = 200-500 knots Cr = $0.03/Ib. and cost factors. 
C, <= 08 r = $0.22/ton-mile All indications show that the maximum profit margin 
f = (0.75 


Personnel, maintenance, and airport facility costs are 
all lumped into one assumed value of $10/Ib./airplane 
vear, 


RESULTS 


The primary results which determine the conditions 
necessary for the higher maximum profit margin are 
shown graphically in Fig. | and summarized in Table 1. 
Table 2 contains the summary of the system character- 
istics for the maximum profit margin cases for various 
air-line route ranges. The curves of Fig. 1 are com- 
posed of the maximum profit margin for the given con- 
ditions. In other words, all points on the curves are 
maximum values; however, one condition yields the 
greater maximum. 

The values given in Table 1, with the exception of 
altitudes and aspect ratio, are approximate values. The 
absolute values of the profit should not be taken seri- 
ously; however, the relative measures of the values are 
worthy of note. This is because the costs of mainte- 
nance, overhead, and administration are assumed values 
and do not necessarily represent actual air-line opera- 
tional cost. The other cost factors, however, appear to 
be reasonable present-day values. Furthermore, chang- 
ing equally all costs up or down in value does not change 
the conditions for a maximum margin of profit. This is 
also true of revenue variation. 


Effect of Wing Loading on the Profit Margin 


The wing loading has a powerful influence on all re- 
sults, as noted in Figs. | and 2. It is found that a value 
of wing loading exists which yields a higher maximum 
profit margin for a particular velocity and range. The 
trend toward the higher wing loadings is attributed to 
the rather high take-off power requirement when com- 
pared to the cruise requirement. This affords sufficient 
power for cruise so that relatively high speeds are the 
results. The high speeds demand high wing loadings. 

The selection of one wing loading value (SO Ibs. /ft.°) 
for the 35,000-ft. altitude case at varying ranges is at- 


occurs ata velocity of nearly 350 knots for the given sys- 
tem conditions. The rather consistent selection of a 
velocity of 350 knots at 35,000-it. altitude for most 
route range values given in Fig. | is attributed to the 
fact that the lowest g that can be selected and yet re- 
main within the requirement of C, = 0.S occurs around 
ag = 129 Ibs./fit.*. If the C, limitation were removed 
and lower g values were selected, then lower velocities 
would occur for the maximum profit margins. 


Range Effect on Profit Margin 


For a given set of cost factors and aerodynamic 
parameters, a particular range yields a maximum profit 
margin. In the case given, Fig. 1, the range is about 
1,500 nautical miles at 20,000-ft. altitude. A higher 
profit margin is obtained if the airplane is flown at 35,- 
000-ft. altitude. This is attributed to lower drag and 
fuel consumption at the higher altitude. The profit 
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margin decreases from the maximum value gradually as 
the range increases and very steeply as the range de- 
creases. This latter effect is caused, to a large extent, 
by the turn-around or delay time factor. In order for 
the transport system to maintain a constant maximum 
profit value throughout the range spectrum without 
changing the airplane configuration, an increase in the 
revenue rate proportionate to the profit margin de- 
crease must be made. 
Delay Time Factor 

The delay time factor has a powerful influence on the 
profit margin and location of the higher maximum 
values. Increasing the factor (less delay time) tends to 
shift the maximum profit value toward a lower range 
value; decreasing the factor (more delay time) shifts the 
maximum profit value toward a higher range value. 
In addition to these effects, the values of profit margin 
In fact, the 
maximum profit margin is reduced about 75 per cent 
when changing the delay time from | hour to 4 hours. 


are reduced when the factor is decreased. 


& 


A 


Useful Load Ratio 


The useful load ratio (Wp,/Wo) varies with the range 
in nearly a linear fashion. The ratio decreases as the 
range increases. This is shown in Fig. 3 for the 20,000- 
and 35,000-ft. altitudes. The curves represent those 
ratios which produce the maximum profit margin. 
These curves are useful in determining the gross weight 
of the airplane. As an example, if a 20,000-Ib. useful 
load is carried for a distance of 3,000 nautical miles at 
395,000-ft. altitude, the gross weight of the airplane is 
20,000/0.33 = 60,500 Ibs. The useful load ratio 
directly affects the income; thus, greater ratios usually 
mean greater incomes. 

CONCLUSION 

The effect of headwinds, cargo load factor, and other 
parametric effects on the transport system are ob- 
tained from this type of system analysis. The analysis, 
as related here, is by no means complete. What is per- 
haps more important, the synthesis of economics, em- 
ployment, and aerodynamic quantities is shown to yield 
results which differ from those analyses based on 
separate and perhaps simpler considerations. 

This study shows that a turboprop transport system 
makes the greatest profit margin when it is operated 
near 35,000-ft. altitude, flies at approximately 350 knots, 
and is designed with wing loadings in the SO Ib./ft.° re- 
gion. These data results are subject to some change 1! 
certain of the assumptions and design limitations are 
changed. 

A further conclusion follows that the turboprop 
transport system gains a greater profit margin, assum- 
ing a constant revenue rate, if a route range of around 
1,300 nautical miles is required, or, in other words, a 
lower revenue rate can be charged for the 1,300 nauti- 
cal miles route range and yet maintain the same profit 
Also, the use of the 
minimum cost point as a guide to higher profits is un- 


margin as on other route ranges. 


satisfactory; nor is it profitable to use the maximum 
income condition in like manner. 
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dynamic and Economic Characteristics of 


A 


Rigidity as a Factor in Rate Gyro Mounting (Continued from page 54) 


torsion pendulum and a_ stroboscope or frequency 
meter. Values for A ,4, calculated from measured 
values of //, Jo4, and the natural frequencies w,,, and 
@»s agree quite closely with directly measured values 
of Krag. 

The air-frame manufacturer should be able to ob- 
tain the values used in calculation of R,,, from the 
gyroscope manufacturer, with the exception, of course, 
of Ayam, the spring rate of the air-frame mounting 
structure for torques acting around the gyroscope’s 


input axis. Some caution must be observed in meas- 


uring this quantity. It should include the whole com- 
pliant structure upon which the gyroscope is mounted, 
the spring rate of the basic air-frame structure as well 
as that of the collection of brackets which attach the 
gyroscope to it. For this reason, angular deflection 


measurements made in 


determining this quantity 
should be referred to a reference line on a portion of 
the basic air-frame structure not deflected by test 
torques applied to the mounting fixtures. 
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Escape From High-Performance Aircraft 


The relative trends of airplane performance and escape are compared. 
Major deficiencies of the escape system, personnel flight equipment 
combination are summarized. 


INTRODUCTION 


; SUBJECT Of escape from high-performance air- 
craft has many aspects. It is not the intention of 
this paper to discuss any of the moral or psychological 
aspects of the problem. Rather, it is an investigation 
of the history of escape in order to establish its trend 
and possibly determine the controlling parameter for 
successful escape. I will say briefly that two of the 
main reasons for an adequate escape system are as 
follows: 

(1) During the development test program of a new 
airplane, the survival of the pilot may provide the only 
source of information relative to the sequence of events 
leading up to the loss of a test airplane. The loss of 
this information may seriously hamper the expedi- 
tious progress of the airplane’s development program. 

(2) As the airplane becomes operational, a_ pilot 
shortage rather than an airplane shortage may be the 
limiting condition for extensive and prolonged air 
operations in an ‘‘all war. 

These two reasons, in themselves, are considered 
adequate to warrant the incorporation of acceptable 
escape systems in high-performance aircraft. 


THE TREND IN PERFORMANCE 


Before we look into the trend in escape from high- 
performance aircraft, we will first pause to refresh our 
inemories with the trend in airplane performance. It 
all started with the Wright brothers. On December 
17, 1903, Wilbur Wright attained the speed of 10 
knots in level flight. 
been made. 
progress in speed of approximately S knots per year 
from 1903 to 1938. 
tential of the airplane after 1938, the rate of progress 


Since that time, progress has 
According to Fig. 1 there was an average 


With the realization of the po- 
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increased to approximately 21 knots per year. Prior 
to the advent of the turbojet and rocket-propelled air- 
craft, world speed records were attained under ap- 
proximately sea-level conditions. For the past 6 
years, aviation periodicals have reported air speeds at- 
tained by aircraft both officially and unofficially which 
indicate a rate of progress on the order of 100 to 200 
knots per year. These air speeds were attained at alti- 
tudes well above sea-level conditions. 

According to Dr. Fritz Haber, future increases in 
air speed will necessitate a linear increase in altitude 
resulting in a Mach Number of 6 at approximately 
200,000 ft. altitude. Although the specific trend of 
maximum air speed in level flight at the present time is 
not known, it is seen that the advent of the turbojet and 
rocket-propelled aircraft has resulted in a marked in- 
crease in the air speeds attainable in level flight. The 
next 10 years should be very interesting. 


THE TREND IN ESCAPE 


As we look into the trend in escape, let us define what 
constitutes a successful escape. A successful escape is 


Fic. 1. Maximum air speed in level flight. 


he 
¥ 
) 
e 
l. 
t 
s 
O 
\ 
x 
= 
| | 
1 
’ 
) 
vy, 
/ 
#00 
q 
v 
ly 
4 
of 
= 


60 AERONAUTICAL ENGINEERING REVIEW—JULY, 1957 


defined as one wherein the pilot returns to Mother 
Earth in a physical and mental condition adequate to 
cope with the environment into which he is forced to 
descend. He can then optimize conditions in order 
to facilitate rescue, or, if in enemy territory, he is cap- 
able of attempting to prevent being captured. The 
statistics relative to escape are normally presented on 
the basis of fatal, major, minor, or no injury. Within 
the above definition of a successful escape, fatal and 
major injuries are considered unsuccessful escapes. 
On this basis the trend in escape is reviewed. 

In the early days of aviation, an emergency con- 
dition inflight resulted in the pilot making a ‘‘crash 
landing.’ Any landing you could walk away from 
was considered a good landing. For the low stalling 
speeds and gross weights of these early airplanes, such 
crash landings were considered a feasible solution to a 
difficult situation. As the airplane developed over 
the years and stalling speeds and gross weights in- 
creased to meet the demands for more speed and alti- 
tude, the feasibility of making crash landings dimin- 
ished. The high stalling speeds and gross weight of a 
present-day high-performance airplane —plus its spe- 
cialized structural design in order to withstand the high 
aerodynamic loads encountered under normal flight 
conditions while keeping airplane weight to a mini- 
mum results in the airplane being unable to with- 
stand the abnormal impact loads of a ‘crash landing.”’ 
As the airplane comes apart, the airplane systems con- 
tribute their fuel and hydraulic oil to an explosion and 
or fire that consumes the airplane. The ‘crash land 
ing’ on an unprepared surface of a present-day high- 
performance airplane is normally fatal to the pilot. 

The concept of the parachute was promoted initially 
to allow the baloonist to escape from his runaway or 
burning balloon. As the feasibility of making ‘“‘crash 
landings” diminished, the parachute was introduced 
in order to allow the pilot to leave his untenable air- 
plane without accelerating to excessive and normally 
fatal descent speeds. With the advent of the para 
chute the concept of escape from high-performance 
aircraft was born, with the ‘“‘bail out" as the initial 
type of escape system. By bail out is meant an emer- 
gency escape from an airplane inflight wherein the 
pilot climbs out of the cockpit or out a convenient 
door and separates himself from the airplane. After 
he falls free of the airplane, the parachute is deployed 
either automatically or manually by the pilot. From 
1913 to 1946 the bail out was the only form of emer- 
gency escape with relatively little change in technique 
or equipment during that period. 

Looking at Fig. 2 we see that successful bail outs 
were obtained eleven out of every twelve attempts, 
approximately SS per cent successful, during the 
period from 1915 to 1940. Statistical data during 
this period are relatively sparse when compared with 
the quantity of tabulated statistical data available 
from 1940 to the present day. Since 1040 the per- 
centage of successful bail outs rapidly decreased to 
less than 40 per cent in 1955. From an analysis of the 


statistics it was apparent that one of the major factors 
in the decreasing percentage of successful bail out 
escapes was caused by the pilot striking parts of the 
airplane prior to separating clear of the airplane's 
structure during an escape sequence. It was for this 
reason that the concept of the ejection seat as utilized 
by the German Air Force during World War II was 
brought to this country and tested in 1946. The 
German Air Force reported that more than 60 combat 
ejections had been made with this proved device prior 
to its being utilized in the United States. Initially a 
successful ejection escape percentage of approximately 
70 per cent was realized which decreased to approxi- 
mately 60 per cent during 1955. The trend in escape 
versus time indicates an ever-decreasing possibility of 
attaining a successful escape. 


PRESENT ESCAPE LIMITS 


The question now arises as to the limits or practical 
flight envelope for our present escape system. For the 
bail-out method of escape, bail outs at equivalent air 
speeds in excess of 200 knots result in an abnormal de- 
crease in successful escapes. For the ejection method 
of escape, operational statistical escape data are avail- 
able for a more analytical determination of the ejection 
envelope. It is realized that the ejection system has 
occasionally been referred to as an effective escape 
system at equivalent air speeds of 600 knots and above. 
Nevertheless statistical operational experience reveals 
a decreasing percentage of successful escapes as air 
speed is increased (Fig. 3). At air speeds in excess of 
150 knots there is less than one chance in two that a 
successful escape may be expected. It is realized 
that the degree of safety that can be built into a high- 
performance airplane is a controversial item. Never- 
theless I doubt that any serious disagreement will 
arise if we establish that anything less than a 50 per 
cent probability of attaining a successful escape is con- 
sidered unacceptable. It is hoped that future ad- 
vances in the field of escape will result in a marked in- 
crease in the acceptable percentage of successful es- 
capes. In view of this consideration, it is seen that 
statistical operational experience has revealed the 
ejection escape system to be unacceptable at equiva- 
lent air speeds in excess of 450 knots. The present 
flight equipment with its limited degree of testing and 
service experience indicates an altitude limit of ap- 
proximately 35,000 ft. above which a successful escape 
becomes more critical. 


TEN STEPS TO SAFETY 


What is causing this limiting condition on our escape 
system? It may be well at this time to review the 
ten steps, every one of which must be successfully com- 
pleted in order that an escape may be considered 
successful (see Table 1). 

Considering the present family of escape systems, it is 
seen that the successful completion of the first five 
steps is dependent on the adequacy of the escape sys- 
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tem design while the last five steps are dependent on 
the adequacy of the pilot's personnel flight equipment. 
An acceptable escape system designed into an air- 
plane allows the pilot to activate the escape system 
under all flight conditions both normal and abnormal; 
eliminates the possibility of explosive decompression; 
applies ejection seat acceleration force within the 
limits the human can withstand; directs the pilot in a 
trajectory clear of the airplane structure; and reduces 
the effects of windblast, tumbling, and deceleration to 
within the limits of human tolerance. It is after the 


TABLE 1 
The Successful Escape Sequence 


Critical 


No. Requirement Conditions 


(1) Activate escape 


(a) Inability to grasp 
mechanism. 


escape system con- 
trol handle due to 
airplane gyrations. 

(b) Failure of escape 
system to activate. 

Designed into the air- 
plane as a function 
of cockpit pressur- 
ization ratio, canopy 
area, cockpit volume 
and canopy removal 
geometry. 

Although the ejection 
seat is designed for a 
maximum of 20g ac- 
celeration, fractures 
of the spine have oc- 
curred at as low as 
9g because of align- 
ment and position of 
the vertebra column. 

With a relatively fixed 
acceleration of the 
ejection seat and pi- 
lot combination, ver- 
tical tail clearance 
decreases) with air 
speed. With the pres- 
ent family of air- 
planes, air speeds in 
excess of 450° knots 
are critical for up- 
ward ejection. 

Escape at air speeds in 
excess of 450 knots is 
critical for fatal or 
major injury because 
of these phenomena. 

Hypoxia, deceleration, 
and tumbling may 
cause unconscious- 
ness. 

Escape at altitudes 
above 35,000 ft. is 
critical particularly 
for exposed skin. 

The shock of a para- 
chute prematurely 
opening at high 
speed or above 25,- 
OOO ft. during a free 
fall can result in fatal 
or major injury to 
the pilot. 

Landing in rough ter- 
rain or water during 
conditions of high 
winds presents a 
critical condition of 
survival until the 
parachute is released. 

Prolonged delays un- 
der adverse environ- 
mental conditions. 


(2) Withstand — explosive 
decompression. 


(3) Survive ejection ac- 
celeration. 


(4) Clear the 
structure. 


airplane 


(5) Survive windblast, de- 
celeration, and tum- 
bling. 


(6) Retain consciousness. 


(7) Prevent frostbite. 


(8) Survive 
shock. 


chute-opening 


(9) Survive landing shock. 


(10) Adequate survival pro- 
visions on or 


sea. 


airplane’s escape system has successfully deposited the 
pilot in the free air stream that the primary purpose 
for wearing flight equipment is realized. An accept- 
able flight equipment configuration must first with- 
stand the effect of windblast—i.e., to have an emer- 
gency oxygen bail out tear loose because of windblast 
precludes its expected use as a supplier of oxygen 
during the descent from high altitude. 

After successfully completing this rigid requirement, 
the flight equipment must include provisions to supply 
oxygen to the pilot during descents from high altitude; 
it must insulate the pilot’s skin to prevent frostbite; 
it must reduce the chute-opening shock to within the 
limits of human tolerance; and it must reduce the rate- 
of-descent of the pilot to within landing shock toler- 
ances and incorporate provisions to preclude the pos- 
sibility of being dragged uncontrollably through the 
water or over rough terrain. Upon successfully re- 
turning the pilot to Mother Earth, survival provisions 
should be available to allow the pilot to sustain life for a 
period of time commensurate with the environment 
over which the flight is to be conducted and the avail- 
ability of air-sea rescue equipment. 


THE EscAPE ENVELOPE 


With reference to Fig. 4, we can see graphically the 
escape envelope for present operational airplanes. 
Outside this envelope critical factors are evident as a 
function of high speed, high altitude, or a combination 
of both high speed and high altitude. In the design 
stage of an airplane that exceeds this escape envelope, 
additional engineering effort is necessary to increase the 
present escape envelope. Design consideration with 
respect to the high-speed critical factors should cul- 
minate in an adequate solution to the problems of (1) 
clearing the airplane structure and (2) reducing the 
deceleration, tumbling windblast effects, and para- 
chute-opening shock to within the limits of human 
tolerance. 

With regard to the high-altitude critical factors, the 
designer should provide adequate solutions to the prob- 
lems of (1) prevention of anoxia, frostbite, and aero- 
embolism and (2) reducing the parachute-opening 
shock to within the limits of human tolerance. Flight 
in the regime of high altitude and high speed results in 
an additive effect on both high-speed and high-alti- 
tude critical factors. The level flight performance en- 
velope of present-day high-performance aircraft greatly 
exceeds the present escape envelope for both speed 
and altitude. 


THE ESCAPE FACTOR 


A graphical comparison of the escape envelope to 
the level flight envelope of a hypothetical high-per- 
formance airplane is shown in Fig. 5. From _ the 
presentation we shall define the term Escape Factor as 
follows: 

Area of Escape Envelope 


Escape Factor = 
si ‘ Area of Level Flight Envelope 
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The level flight envelope was selected in lieu of the 
maximum dive envelope since air speeds in excess of 
maximum level flight speeds are attained in an ex- 
tremely small percentage of the airplane’s total flight 
time, whereas for a high-performance airplane, maxi- 
mum level flight speed conditions are sustained on the 
majority of operational flight maneuvers. 

On the basis of the defined Escape Factor an inves- 
tigation was made of the bail out and ejection escape 
envelope relative to the maximum level flight speed 
envelope for the fastest operational airplanes between 
the year 1925 and the present day. The resultant 
trend of Bail Out Escape Factor and Ejection Escape 
Factor over the last 30 years is shown in Fig. 6. It is 
seen that the large incremental increases in level 
flight performance experienced over the past few years 
while the escape envelope has remained relatively 
fixed have resulted in a marked decrease in airplane 
Escape Factor. 


COMPARISON OF ESCAPE RATIO TO SUCCESSFUL ESCAPE 


Upon superimposing the trend in Escape Factor on 
the trend in successful escapes as shown in Fig. 7, a 
similarity of trends is apparent between the Escape 
Factor and per cent of successful escapes. The de- 
crease in Escape Factor is followed by a decrease in 
per cent of successful escapes. Since the escape data 
presented are the probabilities of successful escape 
from the average high-performance airplane, an initial 
investigation has shown that even closer correlation is 
obtained by presenting a Mean Escape Factor based 
on a mean flight envelope derived from a statistical 
analysis of the total flight hours (total exposure to 
possible need for escape) for the various high-perform- 
ance airplane flight envelopes involved in the opera- 
tional statistics of successful escape. Nevertheless 
the data as presented indicate a definite trend of de- 
creasing airplane Escape Ratio followed by a trend 
of decreasing percentage of successful escapes. 


CONCLUSIONS AND RECOMMENDATIONS 


From the information obtained in research on the 
subject of escape, the following conclusions and _ rec- 
ommendations are made relative to escape systems 
and flight equipment. 


Basic Research 


Much basic research is needed relative to the limits 
of human tolerance for various possible combinations 
of human decelerations and gyrations. In addition, 
the determination of basic aerodynamic coefficients 
of the human body and human body-escape system 
combinations similar to the family of coefficients 
utilized for airplane design is considered necessary in 
order that the escape system design engineer have the 
necessary tools with which to design an adequate es- 
cape system. 

Since there is a common need for this basic informa- 
tion, the National Advisory Committee for Aeronautics 


is considered the qualified agency to conduct this re- 
search. 


Escape System Design 


While in the drawing-board stage of design, consid- 
eration should be given to designing an escape system 
compatible with the airplane resulting in a minimum 
tscape Factor of 100 per cent. At the present state 
of the art this requires an adequate solution to the 
following critical factors of high-speed, high-altitude 
flight: (1) clearing the airplane structure, (2) decel- 
eration, (3) tumbling, (4) windblast, (5) parachute- 
opening shock, (6) anoxia, (7) aeroembolism, and 
(8) frostbite. It is to be borne in mind that, to date, 
the escape system designer has been unable to attain 
the predicted 600-knot ejection seat envelope. It is 
also apparent that all problems capable of solution are 
solved with the adequate expenditure of engineering 
man-hours. There appears to be no_ outstanding 
characteristic of the problem of escape that indi- 
cates a deficiency incapable of solution. It then fol- 
lows that an increased expenditure of engineering man- 
hours can provide the necessary solution to the escape 
problem. 


Escape System Testing 


Like all other airplane systems, escape systems should 
be laboratory tested—i.e., they should include rocket 
sled ejection seat testing for ejection seat escape system, 
ete.—until 100 per cent successful results are attained. 
Thereupon, for multiplace airplanes, the escape system 
should be in-flight tested to the limits of the escape 
system or to the level flight limits of the airplane, 
whichever is first encountered. It is expected that 
the systematic in-flight testing of the multiplace high- 
performance airplane will obtain a correlation between 
laboratory testing and in-flight testing to allow the 
laboratory tests of the single-place airplane escape 
system to be extrapolated into its in-flight regime. 

Such complete test programs are considered rela- 
tively inexpensive when compared to the present sys- 
tem of allowing the pilot to test the escape system under 
actual emergency conditions. Considerable data and 
time, some pilots, and a certain amount of morale are 
lost with this type of impromptu determination of es- 
cape system deficiencies. Operational statistics re- 
veal that 76 per cent of the actual emergency conditions 
necessitate an immediate escape rather than a con- 
trolled escape from the airplane in the flight regime in 
which the airplane is flying when the emergency con- 
dition arises. These emergency conditions include 
fire, explosion, loss of control, mid-air collision, and 
structural failure of the airplane. When the emer- 
gency condition arises, a reliable escape system must 
be provided to allow the pilot to make a successful 
escape. The only way to ensure this reliability is by 
having a thorough and complete laboratory and _ in- 
flight test program. 
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Flight Equipment Design 


Flight equipment design should be considered rela- 
tive to the combined limiting conditions of the air- 
plane and its escape system. With the present ejec- 
tion escape system, adequate flight equipment is one 
half the overall escape problem. The major consid- 
erations of flight equipment design are as follows: 

(1) No appreciable decrease in pilot efficiency during 
normal flight operation. 

(2) Compatibility with the airplane's escape system. 


Flight Equipment Testing 


Initial testing of flight equipment should be made 
under controlled laboratory conditions to determine 
approximate limitations of the equipment. The sec- 
ond phase should incorporate the flight equipment 
undergoing test with the laboratory and in-flight tests 
of its particular escape system. The third and final 
phase includes in-flight testing under normal operating 
conditions to determine the degree of decrease in pilot 
efficiency and if any conflict with pilot control of the 
airplane exists. Successful completion of these tests 
is considered necessary prior to releasing the flight 
equipment for operational usage. 


Future Investigations 


It is apparent that future investigation work is neces- 
sary to amplify the information presented in this paper: 

(1) A statistical analysis should be made of airplane 
flight hours relative to airplane flight envelope in 
order to devise a Mean Escape Factor for better cor- 
relation with operational experience with escape sys- 
tems. 

(2) A study should be made of the expenditure of 
engineering man-hours on designing and testing escape 
systems relative to the expenditure of engineering 
man-hours on the design and testing of the airplane 
and its remaining systems. 

Such a study may reveal the magnitude of engineer- 
ing man-hours necessary to allow the escape system to 
“catch up” with the rest of the airplane. 

To summarize, we have seen that the high-perform- 
ance airplane's flight envelope is expanding at a 
rapid rate, the present escape envelope is relatively 
fixed, and the percentage of successful escapes is de- 
creasing. Increased expenditure of engineering man- 
hours is necessary to check this downward trend in 
successful escape. 

In conclusion, it is hoped that the concept of a de- 
creasing Escape Factor predetermining a decreasing 


A 


57 


percentage of successful escapes is not verified by 
future operational experience with escape systems. 
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The formation of the Joint Committee 

on Aviation Pathology in November, 1955, 
and an outline of ts objectives 

as slated by the Department of Defense. 


The Role of the Pathologist in 


Aircraft Accident Investigations! 


Col. F. M. Townsend, USAF (MC),* Capt. V. A. Stembridge, USAF (MC),** and F. K. Mostofi M.D.*** 


Armed Forces Institute of Pathology 


Tw NECESSITY for a thorough medical investigation 
of aircraft accidents has long been recognized—in 
fact a flight surgeon or a medical officer is always a mem- 
ber of the aircraft accident investigation team. In spite 
of much fine work on the part of engineers, materiel ex- 
perts, flight surgeons, and others in determining the 
cause of fatal aircraft accidents, 14 per cent still remain 
in the ‘‘unexplained” category. Further study reveals 
that this unexplained group accounts for 40 per cent of 
our fatal accidents. With the advent of high-perform- 
ance aircraft, it is apparent that our efforts to explain 
the ‘‘unexplained”’ must be redoubled. 

Over the years engineers and materiel specialists have 
demonstrated the wisdom of a careful examination of 
every scrap of evidence that can be obtained from the 
fragments of a wrecked aircraft in order to determine 
the cause of an accident. Less attention has been given 
to a careful study of human remains, other than for 
identification purposes, in order to determine if struc- 
tural failure of the man may have contributed to the 
cause of the accident. 

In recent years it became apparent that one field of 
medical science had not been fully utilized as a part of 
the aircraft accident investigation team. The contri- 
bution that the pathologist could make in helping to 
clarify obscure points relating to the cause of “‘un- 
explained” aircraft accidents was made dramatically 
clear in the investigation of the British Comet disasters 
in January and April, 1954.' From these Comet studies 
it became apparent that the pathologist could play a 


+ The Review is indebted to the authors for this abridged 
version of their original paper, of the same title, presented at the 
Medical Aspects of Aircraft Accident Investigation Session, 25th 
Annual Meeting, IAS, N.Y., Jan. 28-31, 1957. The complete 
work is available from the IAS Preprint Department as Preprint 
No. 673. 

* Deputy Director. 

** Section Forensic and Aviation Pathology. 

*** Genito-Urinary Section. 
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vital role in helping to solve some of the problems sur- 
rounding a fatal aircraft accident. 

The fine study of the British served as a stimulus to 
an interested few in the United States. Through the 
efforts of interested flight surgeons and pathologists 
and under the leadership of Wing Conimander Bruce 
Harvey, the Royal Air Force Medical Liaison Repre- 
sentative with the British Joint Services Mission in 
Washington, D.C., a group of inquisitive individuals 
met at the Armed Forces Institute of Pathology in 
Washington, D.C., in March, 1955, to discuss what 
could be done in the relatively neglected area which 
came to be termed “‘aviation pathology.” 

At this meeting it became apparent that there was a 
great deal the pathologist could contribute to the inves- 
tigation of fatal aircraft accidents that might ultimately 
be of value in the prevention of future accidents. It 
was clear that for any real good to accrue from patho- 
logical studies of fatal aircraft accidents much pains- 
taking work had to be done. As a matter of historical 
interest this meeting brought into focus six major 
problems that must be overcome. 

What progress has been made since March, 1955, in 
overcoming some of these problems? 

(1) The need of an administrative mechanism by 

which the joint efforts of all individuals concerned with 
aviation pathology could be coordinated was realized by 
the formation of the Joint Committee on Aviation 
-athology established by a Department of Defense 
Directive in November, 1955.2. This Committee con- 
sists of representatives of the United States Air Force, 
Navy, and Army; the Royal Air Force; the Royal 
Navy; the Royal Canadian Air Force; and the Armed 
Forces Institute of Pathology. 
the latter institution. 

The objectives of the Committee as set forth in the 
Department of Defense Directive are to study the 
available pathology reports of fatal aircraft accidents 
and initiate detailed pathologic examinations of such 


Its records are kept at 
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accidents in order to evaluate their possible causative 
role in hitherto unexplained accidents, to observe re- 
curring traumatic lesions which may be preventable, 
to determine the significance of pre-existing subclinical 
lesions on air-crew personnel, to investigate possible 
insidious changes caused by repeated and prolonged 
exposure to under modern 
flight conditions, and to establish a long-range program 
of collecting and rapidly disseminating such informa- 
tion to its member services. 

(2) Overcoming the lack of interest in the careful 
examination and analysis of remains recovered from 
aircraft accidents is one problem in which progress 
must of necessity be slow. The education of pathol- 
ogists-—both military and civilian as well as all other 
personnel, medical as well as nonmedical is a time- 
consuming task. Discussions of the subject have been 
presented before groups of military pathologists and to 
national civilian pathology societies, as well as the 
Aero-Medical Association. The scope of the problem 
has been outlined, and the aid of all concerned has been 
encouraged. 


conditions encountered 


Much more crusading is needed before 
tangible results can be obtained. 

(3) Obviously such education is a fundamental part 
of the third hurdle should a detailed post- 
mortem examination on an aircraft accident fatality 
consist of in order to be useful? This was set forth in a 
memorandum prepared by the Joint Committee on 
Aviation Pathology and distributed in February, 1956.° 
It emphasized the need for the pathologist to be given 
detailed information concerning the circumstances sur- 
rounding an accident. Only with such information 
available can he conduct his studies in an intelligent 
manner. The need of photographs, the necessity of 
examination of safety equipment, and many other de- 
tails were emphasized. The usefulness of post-mortem 
X-rays of fractures when indicated was pointed out. 
The details of the post-mortem examination even if only 
a portion of the body was recovered was outlined. The 
collection of material for chemical analysis of toxic sub- 
stances was emphasized. This memorandum would 
serve as a detailed check list for the pathologist in order 
to eliminate errors of omission. For example, attention 
was invited to the necessity of pathologic study of the 
inner ear. Vertigo and spatial disorientation have been 
described as a cause of some accidents by flight safety 
experts. Still in no instance has an inner ear ever been 
removed at post-mortem examination in such an air- 
craft accident fatality for pathologic study. Such 
errors of omission will do little to help clarify this per- 
plexing problem. 

(4) The lack of service directives has been overcome 
at least in part by the Air Force through revision of the 
regulation on post-mortem examination to emphasize 
the necessity of an autopsy on crew members and others 
killed in an aircraft accident.‘ An Air Force Regulation 
has been issued* detailing the procedures to be followed 
in the performance of a post-mortem examination of 
aircraft accident fatalities. This directive is supple- 
mented by a check list form® incorporating all the points 
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set forth in the Joint Committee on Aviation Pathology 
memorandum referred to above. 

(5) The acquisition of trained personnel for these 
specialized investigations is one problem that requires 
time to solve. The Armed Forces Institute of Pathol- 
ogy has detailed an Air Force pathologist to devote 
full time to aviation pathology. In cooperation with 
other Air Force pathologists an intensive indoctrina- 
tion program is under way. In order to utilize the re- 
sources of the Armed Forces Institute of Pathology to 
the maximum, the Director of the Armed Forces Insti- 
tute of Pathology has placed the study of tissues from 
every aircraft accident post-mortem study in the cate- 
gory of an emergency. The pathologist or other physi- 
cian who performs the autopsy in such cases may send 
the tissues for histopathological studies, as well as toxi- 
cology examination, direct to the Armed Forces Insti- 
tute of Pathology without reference to a histopathology 
center as is routinely the case in all other situations. 
A toxicology laboratory devoted exclusively to the ex- 
ainination of post-mortem tissues from aircraft accidents 
has been established at the Armed Forces Institute of 
Pathology. 

(6) Experimental investigation is a sphere in which 
the chemist and the physiologist have already made 
considerable contribution, and with the accumulation 
of good case material and further experimental work 
the pathologist should be able to contribute more. 

The current status of aviation pathology and its re- 
lated disciplines was brought into focus at a recent 2- 
day scientific session of the Joint Committee on Avia- 
tion Pathology attended by over a hundred military 
and civilian scientists, engineers, and pathologists from 
the United States, the United Kingdom, and Canada 
and held at the Armed Forces Institute of Pathology, 
November 15, 16, 1956. The discussions and delib- 
erations of this group fell into four general categories: 

(1) In the realm of case analyses, a study of 289 gross 
autopsy reports on file at the Directorate of Flight 
Safety Research, Office of the Inspector General, United 
States Air Force, for the 2 years 1953 and 1955, dem- 
onstrated that fatal head injuries incurred in acci- 
dents occurring during landing and take-off procedures 
were often the only significant pathologic changes noted. 
This observation would seem to dictate that further 
study is in order to evolve better protection for the head 
at these critical stages of flight. When it is realized 
that 49 per cent of Air Force fatal accidents occur dur- 
ing landing procedures and 15 per cent during the take- 
off phase, significance of the correlation of pathological 
and flight safety data is more apparent. 

The need for critical study of bail-out cases was em- 
phasized for in several cases a careful examination by a 
pathologist for fractures and bruises and a correlation 
of these observations with material examination have 
led to a clarification of the sequence of events that oc- 
curred in fatal cases of ejection bail-out with conse- 
quent light shed on the real cause of the failure. Data 
of this type can be of great use to our equipment de- 
signers for further reference. 
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THE PATHOLOGIST 


A careful evaluation of burns, their extent, degree, 
and location can be or has been of great value when 
correlated with the findings of the engineers and 
materiel experts in arriving at an answer as to where 
the fire originated, its intensity, and duration. 

A study of the pathological findings of 14 cases of 
death due to in-flight decompression sickness studied 
by the Royal Air Force Institute of Aviation Medicine 
and the Armed Forces Institute of Pathology has 
brought this problem into shaper focus and has dictated 
the need for further experimental studies of this phe- 
nomenon. This work is being actively pursued by the 
Royal Air Force. 

(2) The second category—-new techniques centered 
around discussions of the use of ultraviolet fluorescence 
and its possible assistance in the delineation of ante- 
and post-mortem injuries. Also discussed was the 
potential role of infrared, the use of the electron micro- 
scope in detailed histology studies, and the potential 
future of enzyme studies on tissues as aids in finding 
clues as to the cause or sequence of events that may 
have occurred in an unexplained aircraft accident 
fatality. The potentialities of these techniques consti- 
tute hurdles that are posed for the future. 

(3) In the category of the experimental, pilot experi- 
ments of the Navy in explosive decompression and 
autopsy of rats in an altitude chamber at a simulated 
altitude of 65,000 ft. pose new problems in techniques. 
The work, though only in its initial phases, has disputed 
some theoretical hurdles that were forecast. The fixing 
solution was supposed to boil at that altitude: it did 
not. The injection of fixing solution and the perform- 
ance of the autopsy were supposed to be difficult if not 
impossible at that altitude: they were difficult but not 
impossible. A much better knowledge of the early 
pathologic changes that occur in explosive decompres- 
sion may evolve from this study. 

The Royal Canadian Air Force Institute of Aviation 
Medicine and the School of Aviation Medicine, USAF, 
have been engaged in a cooperative venture to devise a 
test on post-mortem tissues that would give some clue 
as to the existence of ante-mortem hypoxia. The test 
for lactic acid in brain or spinal cord has shown some 
promise especially in laboratory animals. It is now in 
use routinely on all cases in which central nervous sys- 
tem tissue is sent to the Armed Forces Institute of 
Pathology. The value of this procedure will have to 
await further study, but here is a definite challenge to 
our investigators to come up with a test that will give 
us the answer to those unexplained cases where hypoxia 
is suspected as the cause of the accidents. 

The work at the School of Aviation Medicine, USAF, 
on the study of tissue electrolytes on animals exposed to 
low barometric pressures, low oxygen tension, and other 
conditions simulating the environment of the flyer may 
give us some leads in solving the problems presented in 
some of our accidents. 

The toxicologist is presented with the challenge of de- 
termining whether carbon monoxide really plays a role 
in jet aircraft accidents. The finding of high tissue 
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carbon monoxide levels in several unexplained accidents 
presents a problem of determining its source. Much 
study has been accomplished on the subject of carbon 
monoxide in jet aircraft; more is needed before the ques- 
tion can be answered. 

(4) The clinical observations of Col. William H. 
Lawton, USAF (MC), on the role of hyperventilation 
and hypoglycemia as causative factors in fatal aircraft 
accidents have reflected themselves in a reduced acci- 
dent rate where educational and corrective measures 
have been introduced. 

With the foregoing as the general background on the 
role of the pathologist in aircraft accident investiga- 
tion, the question may be posed as to what approach 
must be taken in the consideration of data. For the 
purposes of simplification it is felt that three main fac- 
tors must be kept in mind by the pathologist in the in- 
vestigation of any aircraft fatality—environmental 
factors, traumatic factors, and pre-existing disease. 

Environmental factors relate to such items as the 
altitude and speed of the aircraft, the possible effect 
of g forces, the presence of toxic materials, extremes of 
temperature, noise, and stress. 

A consideration of traumatic lesions can be signifi- 
cant when the data from a large group of cases are 
analyzed. A careful appraisal of traumatic lesions is 
of extreme importance in cases of fatal bail-out. In 
this general area of endeavor the observations of a skilled 
pathologist can be of inestimable value when correlated 
with the observations of the engineers, the materiel 
specialists, and others of the investigating team. 

Pre-existing disease obviously can play an important 
role in its influence on the flyer. There are several 
cases of otherwise unexplained accidents in the files of 
the Armed Forces Institute of Pathology in which there 
is definite evidence of coronary artery disease. In a 
recent case, an acute coronary thrombosis occurring in 
the pilot and discovered at autopsy cleared up what was 
otherwise a mystifying accident. 

In summary, it may be concluded that the pathol- 
ogist will be a valuable addition to the aircraft accident 
investigating team. It would be absurd to expect that 
the pathologist offers a solution to all of the problems 
confronting the aircraft accident investigator, but it is 
anticipated that, properly utilized, he will be a most 
useful, if not indispensable, adjunct. 
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When man invades outer space where neither 
“normal gravity nor atmosphere exist, strange 
things will occur. Automatic functions—swal- 
lowing or even breathing—will demand the 
‘space traveller’s deliberate thought. Exhaled 
carbon dioxide may smother him. Liquids won’t 
flow, and undiffused sunlight will bathe him in 
a searchlight glare as micro-meteorites streak 
“past at 50 miles per second. Such problems in 
the physiology and psychology of space travel 


‘since this Company’s engineers—in 1946— 
‘first designed an earth satellite for the military. 


To study the problem of life without weight, Douglas engi- 
neers early proposed flying a curve in which the pilot was so 
balanced between gravity, centrifugal force, and drag that 
he could experience a weightless state. The USAF has con- 
ducted such experiments in a Douglas C-47. The record for 
a pilot is now 47 seconds, although weightlessness has been 
survived by animals for many minutes. 


Forerunner of a practical space suit is the Navy's T-1 high 
altitude suit, designed by Douglas engineers for test pilots 
who undergo forces where a 200-pound man weighs more 
than half a ton and at altitudes where his blood would boil. 
The T-1 which has undergone pressure chamber tests equal 
to an altitude of 20 miles up, is only one of the projects com- 
pleted at Douglas to speed the day when. man will travel 
through space. 


: 
-have been an active concern at Douglas, ever 
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Frank Mansur (M), former Director of 
Marketing, Eitel-McCullough, Inc., has 
joined Lewis and Kaufman Ltd., Division of 
International Glass Corp., as division General 
Manager. Mr. Mansur also is a member of 
the Aeronautical Engineering Review Edi- 
torial Advisory Committee. 


News of Members 


(Continued from page 23) 


appointed a member of the U.S. Army 
Scientific Advisory Panel. 

Y. C. Lee (M) has been appointed 
Director of Research and Planning, Liquid 
Engine Division, Aerojet-General Corpo- 
ration. He also was named to the NACA 
subcommittee on combustion. 

Donald W. Male (M), Chief, ARDC 
Arnold Engineering Development Center, 
Plans Division, has been awarded a Sloan 
Fellowship to attend Massachusetts In- 
stitute of Technology School of Industrial 
Management. 

Thomas R. Marks (M) has been ap- 
pointed executive Assistant to W. Waits 
Smith, Vice-President in charge of West- 
inghouse Electric Corporation’s Aviation 
Gas Turbine Division. He formerly held 


Leslie E. Neville (M) has been appointed 
Corporate Director of Advertising, Customer 
and Public Relations, American Bosch 
Arma Corp. He had been Arma Division 
Director of Public Relations and Advertising. 


Necrology 


Chester W. Gates, Jr. 


Word has been received of the death of 
Commander Chester W. Gates, Jr. (A), 
killed in a Navy jet crash July 10, 1956, 
He was 35. 

A native of Florida, Commander Gates 
was graduated from the U.S. Naval 
Academy in 1942, and from California 
Institute of Technology, where he studied 
aeronautical engineering, in 1954. His 
hometown was Baldwin City, Kan. 


Modesto Panetti 


News has been received of the death on 
March 26 of Modesto Panetti, a past 
Fellow of the Institute and a pioneer in 
Italian aeronautical studies. He was 82. 

A few years after the Wright brothers’ 
first flight, Dr. Panetti founded the 
School of Aeronautical Engineering (1912) 
at the University of Turin. He also set 
up the school’s Aeronautical Laboratory. 


Born in 1875 at Acquaviva delle Fonti, 
Bari, he graduated as a civil engineer 
at Turin in 1896. The university con- 
ferred upon him a Doctorate in Mathe- 
matics in 1899. 

He was named Professor of Theoretical 
and Applied Mechanics at Genoa Naval 
School in 1909, but in 1910 he returned 
to Turin as Professor of Applied Mechanics 
of Machinery. He was Faculty Chairman 
and Professor Emeritus at Turin Poly- 
technical School, the former from 1935 
to 1945, and Director of the Center for 
the Study of Fluid Mechanics there. 

He founded the National Research 
Council at Turin and was President of 
the Italian Thermotechnic Association, 
Vice-President and Honorary Associate 
of the Italian Aerotechnic Association, 
an Associate of the Air Transport Asso- 
ciation, and a Senator of the Republic. 

Dr. Panetti was affiliated with several 
other scientific organizations in Europe 
and received many honors for his scientific 
contributions. 


a supervisory position in the Preliminary 
Design Division of the Engineering De- 
partment. 


Arthur E. Miller (M) has been promoted 
from Chief Engineer to Director of Re- 
search at Scott Aviation Corporation. 


Robert B. Phillips (A), formerly Direc- 
tor of Training and Technical Manuals, 
National Airlines, Inc., has been promoted 
to Director of all Training and Technical 
Publications for National. 


George F. Rugge, Jr. (A), Missile Test 
Engineer, Flight Test Group, Convair, 
A Division of General Dynamics Corpora- 
tion, has transferred to the Astronautics 
Division where he will be Senior Service 
Engineer at Patrick Air Force Base, Fla. 


eAerojet-General Corporation has an- 
nounced the appointment of James C. 
Sampson as Head of the new Infrared 
Projects Department of the Avionics 
Division. 


eAircraft Radio Corporation has an- 
nounced a completely transistorized unit 
with no moving parts, the DVIOA Dyna- 
verter, that weighs only 1.6 Ibs. The 
firm says it will replace dynamotors in 
nearly all ARC aircraft radio and navi- 
gation receivers. Brochure ARCBR-T20- 
1, just out, describes the firm’s new 
“building block’’ 20-channel VHF trans- 
mitter. 


eAllis-Chalmers Manufacturing Company 
has published a new bulletin describing 
its Ultra-Speed package drive unit. 


Vernon I. Weihe (M), former Technical 
Assistant to the Vice-President in charge 
of Engineering, Melpar, Inc., has joined 
the Avionic Division of General Precision 
Laboratory Incorporated. He will direct 
GPL’s Avionic Systems Planning activi- 
ties from Washington, D.C. 

Robert L. Wells (AF), formerly Execu- 
tive Assistant to the Vice-President in 
charge of Westinghouse Electric Corpora- 
tion’s Aviation Gas Turbine Division, has 
been named Manager of the firm’s Atomic 
Power Department, Pittsburgh. 


H. Charles Yaeger (M), formerly Works 
Manager, Pesco Products Division, Borg- 
Warner Corporation, has joined Vickers In- 
corporated as Plant Manager of the firm’s 
new Jackson, Miss., plant. 


Copies are available by writing for Bulle- 
tin 51B8166A, Allis-Chalmers, Mil- 
waukee 1, Wis. 

e Allison Division, General Motors Cor- 
poration, has named Robert L. Hahnke 
Manager of Commercial Sales for the 
European area. 

e American Airlines, Inc., has announced 
new one-stop DC-7 flights from Boston 
to San Francisco, and two nonstop flights 
between New York and St. Louis. The 
firm also says that it will expand facilities 
at its Tulsa overhaul base to accommo- 
date prop-jet and turbojet aircraft. 

e Arma, a division of American Bosch 
Arma Corporation, has announced that 
Clifton T. Foss, formerly Vice-President 
and Division Manager, has been elected 


- 
F 
wh 
fiz 
fe 
& 
- 
: 


at 
nt 


Sow 


Me 


Recently three B-52 bombers flew around the world in 
45 hours and 19 minutes. They were only specks in the 
vastness of the sky, yet they were in voice-contact every 
mile of the way—with SAC headquarters in Omaha, 
with each other, with bases along the route and with the 
KC-97 tankers that refueled them in the air. 


Their speed-of-light contact was the AN/ARC-21 liaison 
communications set in each of the ships. This is a long- 
range, pressurized, high-altitude airborne system, capable 


Tmk(s) ® 


THE FLIGHT HEARD ROUND THE WORLD 


of world-wide communications. It may be operated by 
the pilot, so no radio operator is needed. It is character- 
ized by minimum training requirements, simplified 
maintenance, high reliability, positive channel selection 
—with a choice of any 20 of 44,000 frequencies. 


In this as in other ways, RCA serves our Nation’s armed 
forces. RCA scientists and engineers are constantly 
creating, designing and producing new and better elec- 
tronic systems and equipment. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 


CAMDEN, N. J. 


=. 
le- 
il- 
ke 
h 
e 
ed 
4 
its 
ts § 
he 
Ics 
4 
1O- 
ch 
ed 
| 


72 AERONAUTICAL ENGINEERING REVIEW—JULY, 


A\\ \ 
/ 


Aircraft mechanics at Convair, A Division of G 


| Dynamics Corp., San Diego, 


are assembling a 20-ft. ay full-size metal section of the fuselage for the Convair 


880 jet transport. It will 


soundproofing. 


a Corporate Vice-President in charge of 
defense product planning. Ernest A. 
Goetz has been promoted from Assistant 
Chief Engineer to Chief Engineer. E. D. 
Gittens former Vice-President—Engineer- 
ing will replace Mr. Foss. 

e@ Avien, Inc., has announced an over- 
temperature recorder for jet engines de- 
signed to aid in resolving the conflicting 
requirements of maximum engine effi- 
ciency and flight safety. Designated 
TTR System, the firm says it monitors 
any single, group, or range of engine 
temperatures against permissible duration 
time specified by the engine manufacturer. 
@ Bell Aircraft Corporation reports that 
it has made a breakthrough in modular 
packaging techniques with the develop- 
ment of a rugged 400-mce. receiver. This 
may be used where it is necessary to have 
demodulated control signals for activation 
of any communications system requiring 
a high signal-to-noise ratio, high sensi- 
tivity, high stability, and a wide band- 
width with low harmonic and _ phase 
distortion. Application is in missile and 
guidance systems where vibration has 
presented serious problems. 

@ Bendix Aviation Corporation, Eclipse- 
Pioneer Division, has formed a new B-58 
systems department with James B. 
Treacy as Manager... .Theodore Voor- 
hees has been appointed General Manager, 
International Division....Radio Divi- 
sion has announced completion of a direct 
sales and licenses agreement with Com- 
puting Devices of Canada Limited. Un- 
der the agreement CDC will handle 
Canadian sales of the division’s aviation 
electronic products. A. E. Abel has been 
appointed General Manager of the divi- 
sion. .. .Scintilla Division has announced 
plans for a $5 million expansion of its 
Sidney, N.Y., plant... .Products Divi- 
sion research laboratories are using a 
massive combination drop test and brake 
dynamometer capable of simulating 
speeds, shock loads, and kinetic energy 
of a complete aircraft landing gear, 
strut, wheel, and brake. 


e used to test the cabin air conditioning system and 


@ Boeing Airplane Company reports that 
it has solved the problem of locating 
“blind” holes in nonferrous structural 
parts by the development of a_ tool 
named Blindriller. William L. Morse, 
a Boeing Manufacturing Research En- 
gineer, designed the tool to operate on a 
magnetic detection principle. A small 
magnet inserted in the hidden hole in 
the structural member is found by the 
new device which contains another mag- 
net of opposite polarity. . . .Training 
classes to acquaint operating personnel with 
eight modern spar mills have begun at 
Seattle Division. The firm also reports 
delivery of two KC-135 jet tankers to the 
Air Force, the first to be turned over to 
an outside using agency. 

@ Chance Vought Aircraft, Incorporated, 
has announced creation of two chief 
engineering posts for aircraft and guided 
missiles. J. Russell Clark is Chief En- 
gineer—Aircraft and Samuel O. Perry, 
Chief Engineer—Missiles. J. R. Silver- 
man has been named Executive Assistant 
to the Vice-President—Production. The 
firm also has announced an “‘aid to educa- 
tion’’ program for high school graduates 
entering engineering fields. It estab- 
lishes ten $1,000 and scholarships a 
year for 30 high schools in the Dallas- 
Fort Worth area and 50 working scholar- 
ships (a technical cooperative program) 
with Arlington State College to cover a 
span of 5 years. 

e Curtiss-Wright Corporation has an- 
nounced the appointment of Ringer- 
Mezger Co., Inc., as sales representative 
for northern New Jersey, metropolitan 
New York, and Long Island for its line 
of electronic instruments. 

@ Douglas Aircraft Company, Inc., is 
providing liquid oxygen instead of tanks 
of gaseous oxygen for crews of three high- 
altitude carrier-based aircraft. The new 
system requires less than half the space 
of heavy steel tanks and operates at very 
low pressures. It converts the liquid to 
usable gas for crew requirements and 
weighs three fourths less than tanked 


variety. ...A lightweight tail-cap antenna 
used in military aircraft will be adapted 
for use in the DC-8, the firm reports. . . 

Royal Dutch Airlines and Panair do 
Brasil took first deliveries of two DC-7C’s 
....Charles R. Strange has been appointed 
Chief Engineer and Anthony G. Puglisi, 
Assistant Chief Engineer at the Tulsa 
Division....Two new  Vice-Presidents 
elected by directors of the firm are John 
A. Dundas, General Counsel, and M. E. 
Oliveau, Director of the firm’s European 
Division. 

@ The Dow Chemical Company reports 
that its 13,200-ton magnesium extrusion 
press, claimed by the firm to be the largest 
in the world, filled its first production 
order—18-in. structural sections for ex- 
perimental landing mats. The big press 
was one of several under construction at 
Duisberg, Germany, at the close of World 
War II. Parts scattered over most of 
Germany were regathered. T. 
Braueninger, one of a group of German 
light-metals engineers who worked on it 
since its inception in 1942, is Manager of 
Dow’s extrusion operations. 


e Eaton Manufacturing Company has 
announced plans to build a new test 
laboratory for research and development 
of components for aircraft turbojet and 
industrial gas-turbine engines at the 
Fredric Flader, Inc., Division, North 
Tonawanda, N.Y. 

e Fairchild Camera and Instrument Cor- 
poration. . .John Carter, 37-year-old Vice- 
President of Corning Glass Works, has 
been elected President of the firm. He 
succeeds Sherman M. Fairchild (F) 
who had been serving as President for 
5 weeks after the resignation of John 
H. Clough. 


e Fairchild Engine and Airplane Corpora- 
tion has announced plans for prototype 
production of a four-engined turboprop 
transport to be known as the Turboboxcar. 
Lycoming T-55 engines will be used. 
Take-off gross weight will be 75,000 Ibs., 
and it will carry 32,181 lbs. of cargo over 
short ranges and 21,439 lbs. at maximum 
range of 1,500 miles. Cruising speed 
will be 216 knots, operational altitude 
25,000 ft., normal take-off distance 
2,240 ft., landing 2,050 ft., over a 50-ft. 
obstacle. With boundary-layer control 
these latter distances will be 1,750 ft. at 
take-off and 1,610 ft. at landing. 


e The Garrett Corporation, AiResearch 
Manufacturing Division, has designed a 
new lightweight type of turbine-driven 
fan to provide comfortable cabin tempera- 
ture in Boeing’s 707 jet air liner. The 
division also has announced development 
of a tiny 1'/,-lb. unit, designed to convert 
electronic signals into control forces for 
guided missiles, drones, or aircraft. 
Called a time dwell servovalve, the unit 
will serve as a link between a missile’s 
electronic computer and control surface 
actuators regulating flight path... .AiRe- 
search Aviation Service Division will 
convert five Mohawk Airlines Convair 
240’s to accommodate more passengers 
and improve passenger convenience. 


e General Dynamics Corporation has 
announced the death on May 3 of John 
Jay Hopkins, 63, Chairman of the 
Board. .. .Canadair Limited (Subsidiary) 
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THE STRUCTURE OF FLIGHT 


WORLD'S LARGEST PRODUCER | 


PLANTS IN CHULA VISTA, RIVERSIDE, CALIFORNIA « 


for the years ahead. 

Rohr is the acknowledged leader in the production of high- 
temperature structures. For instance brazed stainless steel honeycomb 
sandwich panel structure — result of a full-scale research 

program launched at Rohr several years ago. Today, with special 
Rohr-built equipment, we are working with most of America’s 
leading aircraft manufacturers developing and manufacturing 
high-temperature structures for flight in the years ahead. 


AIRCRAFT CORPORATION 


WINDER, GEORGIA + AUBURN, WASHINGTON 
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Why General Electric J79 provides... 


SUPERSONIC POWER 
AND LIGHT WEIGHT 
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Washington, D.C., May 21—The General Electric J79— 
first U.S. jet engine capable of powering aircraft twice 
the speed of sound—was displayed publicly for the 
first time today. Rated in the 10,000 Ib-thrust-class, 
the lightweight J79 has the lowest specific weight 
of any U.S. production turbojet. 


Answering military demands for a mechanically- 
simple, high thrust-to-weight jet engine, J79 features 
include: 


e Variable stator—To eliminate stall problems at 
“‘off-design’”’ speeds and permit maximum compressor 


SUPERSONIC POWER IN A SMALL PACKAGE. Smaller and lighter 
than famous G-E J47 (outlined above), J79 is twice as powerful. 


efficiency under all flight conditions, the first six stages 
of the 17-stage J79 compressor are variable. 


e Small frame size—J79’s diameter is less than three 
feet, its length about 17 feet. 


e Small hub diameter—enables J79 to combine re- 
duced-drag advantages of narrow frontal area with 
high airflow capacity. 

Today powering USAF’s Lockheed F-104A, Convair 
B-58, and the Grumman F11F-1F, the J79 continues 
to set the pace for America’s jet powerplants. 


General Electric Company, Cincinnati 15, Ohio. 5-17 


Progress Our Most /mportant Product 


GENERAL ELECTRIC 


3 
4 


76 AERONAUTICAL ENGINEERING REVIEW—JULY, 1957 


will re-enter the commercial aviation 
field with production of a new version of 
the Bristol Britannia, the CL-44, powered 
by four Bristol Orion turboprop engines. 
Air liner, freighter, and military trans- 
port configurations will be produced... . 
Stromberg-Carlson Division has developed 
a new system for automatic transmission 
of flight information from aircraft to 
ground control centers. Called LABIL 
(Light Aircraft Binary Information Link), 
the division reports it enables a pilot to 
transmit automatically 13 separate cate- 
gories of flight information to a control 
tower with the flip of a switch... .Con- 
vair Division announced that a new 
“aerial bobsled”’ ejection seat for century- 
series jet fighters is being developed by 
the Industry Crew Escape Systems Com- 
mittee. The new seat which projects the 
pilot feet-first, on his back into the super- 
sonic air stream, is aerodynamically 
‘shaped and equipped with stabilizing fins. 
Thirteen major aircraft firms and sub- 
contractors are participating in the de- 
velopment program....John W. Bond, 
Jr., has been appointed Chief of the Phys- 
ics Group at Convair San Diego. . . .Con- 
vair Fort Worth has delivered the last 
B-36 in the SAM-SAC maintenance and 
modernization program. 


‘© General Electric Company Research 
Laboratory has announced that a silicon 
carbide rectifier has been operated at 
temperatures up to 1,200°F. The Spe- 
‘cialty Control Department is producing a 
new line of high-horsepower Thymotrol 
adjustable speed drives for use on air- 
‘craft test stands. ...Defense Electronic 
Division announces a new type of air- 
borne armament comprised of two kits 
‘containing .308-caliber machine guns 
and small rockets and designed to give 
helicopters defensive protection. De- 
veloped by engineers in the Missile and 
Ordnance Systems Department, each 
kit is said to be portable and light for 
use as a regular field weapon when de- 
tached. The department also announced 
completion of a new $1.5 million facility 
for assembly and testing of high-precision 
radar antennas. The division’s Aircraft 
Products Department has been integra- 
ted into the Light Military Electronic 
Equipment Department. This depart- 


Lear, Inc., LearCal Division, reports its new 
permanent magnet alternator for aircraft and 
guided missiles has extreme durability and 
reliability, excellent wave form, and ability 
to recover from dead shorts without effect on 
voltage or performance. 


ment’s newly established Armament & 
Control Section is headed by M. R. 
Johnson, appointed Manager... .Appara- 
tus Sales Division has a new develop- 
ment laboratory for testing aircraft 
electrical systems. Its Gear Motor and 
Transmission Components Department 
has announced a new shaft-mounted 
speed reducer for applications where 
complex multiple reduction belt or chain 
drives are needed. Instrument Depart- 
ment engineers have developed a new 
method to measure generator field tem- 
perature by combining a known electrical 
principle with standard recording in- 
struments. The Distribution Assem- 
blies Department has published a revised 
24-page bulletin (GEA-6367A) describing 
in detail a compactly designed general- 
purpose motor control center said to 
permit savings up to 50 per cent in floor 
area... .Electronic Components Division, 
Semiconductor Products Department, has 
developed a line of 170°C. stud-mount 
silicon rectifiers for use in military and 
commercial equipment power supplies. 
Hugh R. Lowry has been appointed 
Manager of Application Engineering for 
the department. 


General Electric Company’s Small Aircraft Engine Department is developing a 
two-in-one aircraft gas turbine, a scale model of which is shown, forthe Navy. The 
engine is designated the 164 and will be both a turboshaft and turboprop power 
plant for helicopters, transports, and other support aircraft. 


e General Precision Equipment Corpora- 
tion, General Precision Laboratory In- 
corporated (division), has developed an 
automatic iris and target control unit for 
its industrial and institutional television 
system. The unit is said to weigh 13 
Ibs., automatically compensate for wide 
variations in light up to 16,000 to 1, and 
assure lowest possible aperture to pro- 
vide maximum resolution, depth of field, 
and contrast. 


e The B. F. Goodrich Company Board 
Chairman John L. Collyer has announced 
that estimated capital and investment ex- 
penditures of $41 million is planned this 
year. 


@ The Goodyear Tire & Rubber Com- 
pany, Inc... .Harold L. Flowers has been 
named manager of the newly created 
Weapons Systems and Forward Project 
Planning Department. 


e Grumman Aircraft Engineering Cor- 
poration has announced a permanent 
subcontracting program with work com- 
plete and under way totaling more than 
$7 million. The firm’s F11F-1 Tigers 
have replaced Cougars in the Navy’s 
precision flying team, the Blue Angels. 


e@ Jack & Heintz, Inc., has issued a new 
Aircraft Equipment catalog containing 
pertinent design and performance data 
on some 100 in-service models of several 
equipment lines. Copies are available 
by writing the firm at 17600 Broadway, 
Cleveland 1, Ohio. 


e Walter Kidde & Company, Inc., 
has moved operations of the Thermalectric 
Engineering Division from Van Nuys, 
Calif., to the Aviation Division at Belle- 
ville, N.J. The Thermalectric name is 
being dropped, and the thermal switches, 
heat detectors, and other products will 
be made in Belleville and marketed under 
the trade name Kidde. The firm also 
has published a new booklet describing 
lightweight aircraft compressors; it is 
available by writing to the Aviation Di- 
vision, Belleville, N.J. 

© Lear, Incorporated, Lear-Romec Divi- 
sion, is manufacturing a pump for sca- 
venging and lubricating components of 
aircraft engines, Model RR16240, six- 
element power-driven rotary vane 
pump....Grand Rapids Division has 
announced development of control force 
sensors said to augment the naturalness 
of control from the stick with the smooth- 
ness and precision of automatic flight 
controls. 


e@ Lockheed Aircraft Corporation’s Star- 
liner has been CAA qualified. The Model 
1649A was certificated in 51 days in- 
volving about 165 hours in the air. 
Vernon A. Johnson has been appointed 
Director of Corporate Outside Offices. 
He also is Assistant to the President and 
Manager of the firm’s Washington office 
Lockheed scientists are conducting ex- 
periments with gunpowder (explosive- 
forming tests) to provide answers to 


manufacturing problems....Roy Mac- 
kenzie is the new Manufacturing Manager 
of the Georgia Division. ...Missile Sys- 


tems Division appointments include 
Ronald Smelt, Director, New Design Office, 
Research and Development Branch; John 
P. Nash, Manager, Information Process- 
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WHERE PERFORMANCE COUNTS... 


Gianni Free Gyro 
sets the standard! 


Model 3416 
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ing Division, R&D; and. Joachim W. 
Muehlner, Consulting Scientist, R&D 

e Manning, Maxwell & Moore, Inc., 
Aircraft Products Division has developed 
Type 141F12 Rotary Torque Booster, 
said to provide failure-proof hydraulic 
amplification for control system designers. 
Normal operation includes pressures from 
150 to 500 psig, but it is applicable to 
greater torque requirements upon request, 
@ Marquardt Aircraft Company reports 
that four members of its engineering staff 
have been named to NACA technical 
subcommittees during 1957. They are 
Don L. Walter, Vice-President—Engineer- 
ing; John A. Drake, Director of Research; 
R. T. Dungan, Research Engineer; 
and William J. Bennet, Thermodynamics 
Engineer. 

@ The Martin Company...Howard W. 
Merrill, Director of Operations, Balti- 
more Division, has been named a Vice- 
President of the firm and General Man- 
ager at Baltimore. He succeeds William 
B. Bergen, who remains Executive Vice- 
President....Matadors now service 
are being replaced by an improved version, 
the TM-61C, with a better guidance 
system. Cost is about $60,000 per mis- 
sile....Martin and Bendix Aviation Cor- 
poration have built a new milling unit 
air-frame production automation system, 
said to be the first in the country. It is 
called the first practical application of a 
punched-tape control system to a three- 
dimension milling machine or any other 
large-scale machine tool. Baltimore Di- 
vision will use the system on production 
of Matador missiles and the P6M Sea- 
Master. It is expected to eliminate many 
weeks of tool-setup and_ tool-change 
time. The system is electronically con- 
trolled. 


® Minneapolis-Honeywell Regulator Com- 
pany has flight tested what it calls a 
new “pure’’ inertial navigating system 
for automatic guidance of manned or 
unmanned aircraft. An Aeronautical Di- 
vision project, the system is designated 
ISIP, is self-contained, and is not de- 
pendent on outside sources, radar, star- 
tracking, or radio commands... .John 
W. Anderson has been named Director of 
Engineering for the firm’s inertial guidance 
facility near St. Petersburg, Fla 

@ Norden-Ketay Corporation has an- 
nounced a new jet fuel flow measurement 
system, IF-1 indicator, which—when 
matched with eight Norden-Ketay TF-2 
transmitters—is said to register up to 
100,000-lbs./hour with extreme accuracy 
over the entire range. The firm has 
published bulletin 424 which gives speci- 


Latest of Lockheed Aircraft Corporation's transports is the Model 1649, with a 150-ft. wing, 


scheduled to enter Trans 


fication and. installation drawings of ten 
jet aircraft instruments meeting military 
specification. Rate of fuel flow  trans- 
ducers for single-engined aircraft also are 
available. 

e@ North American Aviation, Inc... .Atom- 
ics International Division has announced 
that self-sustaining nuclear fission was 
achieved in the Sodium Reactor Experi- 
ment project. ...Autonetics Division has 
announced the appointment of Charles L. 
Backus, Jr., to manage its Dayton branch 
office. .. .Rocketdyne Division is develop- 
ing high thrust rocket engines for the 
Army’s Jupiter missile. 

e@ Northrop Aircraft, Inc., has established 
a new division, Northrop International, 
with J. Gilbert Nettleton, Jr., elected 
corporate Vice-President and _ assigned 
responsibility for the management of the 
division....The firm’s Utah office has 
been moved to the First Security Building, 
2406 Washington Boulevard, Ogden... . 
The firm reports that an Air Force North- 
rop F-89D has become the first-known 
jet to land on a frozen sea. The landing 
was made without incident during a test 
on 48-in. thick ice on North Star Bay, a 
few miles from Thule, Greenland. 

@ Pan American World Airways, Inc., 
Atlantic Division has announced plans 
for an $8 million air terminal at New 
York International Airport, to be com- 
pleted in 1958. For Pan American 
flights only, the terminal is said to be 
revolutionary in design, incorporating 
an oval-shaped 4-acre cantilever roof 


Pan American World Airways, Inc., plans to build the air terminal shown for $8 million at 


New York International Airport in 1958. 


The design calls for a cantilever roof 4 acres in area 


to cover passengers and aircraft. The air line says the new terminal will eliminate many in- 


conveniences encountered in existing terminals. 


World Airlines service July 1 as the “Jetstream.” Twenty-four 
more will be delivered to TWA in October. 


supported by 32 piers and able to handle 
a 160-passenger air liner every 15 min.— 
all under the one roof. 

e@ Pesco Products Division, Borg-Warner 
Corporation, has announced that it will 
be exclusively devoted to engineering and 
production of hydraulic, electric, air, and 
fuel accessories for military aircraft, 
commercial air liners, rockets, and guided 
missiles. 

@ Reaction Motors, Inc., is developing an 
advanced-design liquid propellant rocket 
engine for the North American Aviation, 
Inc., X-15 research airplane. .. .Edmund 
B. Parke has been appointed Director of 
Production Division. 


e Republic Aviation Corporation has 
formed a specialized staff of ‘‘tomorrow 
thinkers” for research on problems of 
flight at thousands of miles per hour and 
at altitudes 50 miles above the earth. 
The group, called the Scientific Research 
Staff, is organized into four main sections: 
nuclear physics, applied mechanics, elec- 
tronics, and aerophysics. 

e Ryan Aeronautical Company has an- 
nounced its X-13 Vertijet has accom- 
plished in complete operational sequence 
all aspects of jet VTOL flight. 


Servomechanisms, Inc. ...The Corner- 
stone for a new Eastern Subsystems plant 
has been placed. The plant will house 
engineering, manufacturing, and adminis- 
trative departments, laboratory facilities, 
prototype and model shops, and a pre- 
cision production machine shop. A sin- 
gle-story garden-type building, it is 
scheduled for occupancy this fall. 

@ Shell Oil Company has sent eleven of 
its top aviation personnel to a Rolls- 
Royce training school in Montreal to be 
instructed in operation and maintenance 
of turboprop engines. 


@ Simmonds Accessories, Inc., has an- 
nounced a new Liquid Level Sensing 
System said to provide reliable, accurate, 
and trouble-free indication of liquid 
level. Characteristics include resistance 
to shock, vibration, and corrosion; no 
moving parts; a.c. or dc. powered; 
low power consumption; operation from 
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New SPS High-Temperature Fasteners Have 
170,000 psi Tensile Strength at 900 F 


Hi Tm 9 bolt and nut developed by SPS research help solve Mach 3-4 fastening problems 


NEW EWB Tm 9 BOLT is made of a hot work die steel (VascoJet 
1000); has 220,000 psi tensile at room temperature, 170,000 psi 
at 900°F. Companion Flexloc locknut—EWN Tm 9—is made of 
AMS 6304 material; has ample strength to utilize the full tensile 
values of the bolt at all temperatures up to 900°F. 


MIN. TENSILE STRENGTH OF 
EWB Tm 9 VS. STAINLESS AND ALLOY STEEL BOLTS 


At Room 
Temp. (F) At 800°F At 900°F 
EWB Tm 9 
(VascoJet 1000)....] 220,000 190,000 170,000 
AMS 5616 
(stainless steel)...... 145,000 105,000 95- 100,000 
AMS 6304 
(alloy steel)........ 145,000 123,000 110- 120,000 


EWB Tm 9 BOLT has 50-70% greater tensile strength at 900°F than 
Stainless and alloy steel fasteners currently used at this temperature. 
Above data are for bolts, not material specimens. 


In response to the aircraft industry’s request for a fastener 
with high strength and stability at Mach 3-4 skin temperatures, 
SPS has developed a 12-point external wrenching bolt with 
170,000 psi minimum tensile at 900°F. Classified as EWB 
Tm 9, this remarkable new bolt—made of a 5° chrome die 
steel—is actually stronger at 900°F than most other high- 
strength bolts at room temperature. And it retains its high 
tensile strength even after long exposure to heat. Other 
properties, such as shear, fatigue and stress rupture, are also 
superior—both at room and elevated temperatures. 


To match the EWB Tm 9 bolt, SPS has produced a new 
external wrenching Flexloc self-locking nut—EWN Tm 9. 
Made of AMS 6304, it utilizes the full mechanical properties 
of the EWB Tm 9 bolt at all temperatures up to 900°F. Both 
units—bolt and locknut—are finished in a diffused cadmium- 
nickel plate that resists the accelerated oxidation effects of 
high temperatures and corrosion at room temperature. 


With their high strength-to-weight ratio and ability to with- 
stand the deteriorating effects of heat, the EWB Tm 9 bolt and 
companion locknut give the designer an important new tool 
with which to solve the fastening problems presented by high- 
speed, high-temperature flight. Hi Tm 9 fasteners are available 
as 12-point external wrenching tension bolts and locknuts in 
diameters from 4 to 14 in. The same material and processing 
procedures can also be applied to shear bolts and other 
special applications. SPS Aircraft Products Division engineers 
are ready to work with you in applying these new fasteners 
to your specific high-temperature problems. 


MECHANICAL PROPERTIES OF THE EWB Tm 9 BOLT 


Room Temp. 
Properties Temp. (F) After 100 Hr. | At 900°F 
Soak at 900°F 
Ultimate tensile, 

Yield strength, psi minimum... .| 185,000 185,000 140,000 
Elongation in 4 diam., 

minimum (specimen)... . . 10 10 16 
Reduction of area, 

Jo minimum (specimen)... . . 35 35 50 
Shear strength, psi minimum. . | 140,000 140,000 100,000 
Stress rupture, psi for 

Fatigue strength, psi 

/8,000,000c/10% preload} 80,000 60,000 80,000 
Impact strength, 

ft.-lb. (Charpy)..........! 18 18 23 


AT 900°F THE EWB Tm 9 BOLT offers mechanical properties exceeding 
those of an MS 20004 Series bolt at room temperature. Equally 
significant in this thermal barrier breakthrough, it retains supe- 
rior properties even after long exposure to high temperatures. 
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BREAKING THE TEMPERATURE BARRIER. An EWB Tm 9 bolt 
is positioned for testing on a tensile machine equipped with 
a furnace that is accurate within +2°F up to 2000°F. 
At-temperature research data on the EWB Tm 9 are the 
most extensive ever assembled for a production fastener. 
They include the first fatigue and shear compilations for 
bolts under heat. 


Hardware for High-Speed Airframes 


The SPS crash program on a new high-strength, high- 
temperature fastener began late in 1955 following the 
aircraft industry’s demand for hardware for 800°F skin 
temperature. A year later the first EWB Tm 9 bolt was 
produced. This was possible because of SPS’s extensive 
research and test facilities built up over the years, and 
the largest in the industry. 


With high-strength fastener fabrication techniques well 
in hand after development of the EWB 18 bolt (180,000 
psi) and the EWB 22 bolt (220,000 psi), the biggest 
problem was to find an alloy of the desired mechanical 
properties at elevated temperatures. Many materials 
were subjected to exhaustive testing. Finally VascoJet 
1000, a 5%, chromium hot work die steel made by 
Vanadium-Alloys Steel Co., was chosen. Its stability 
and strength at high temperatures largely determined 
selection of it. 


The other major problem was plating. Cadmium melts 
at just above 600°F and diffuses into the bolt metal, 
causing embrittlement. Research turned up an existing 
plating technique—AMS 2416—that proved to be the 
solution. This finish is applied as separate layers of 
cadmium and nickel. After plating, the parts are heated 
to 630°F, at which temperature the two metals diffuse 
into an alloy that successfully resists the aggravated 
oxidation and corrosion caused by high temperatures. 


TENSION - TENSION FATIGUE TEST 
3/8-24 EWB TM 9-6 Aircraft Bolt 
© - Tested at room temperature - Average of at least four specimens aeren mee 
@O- Tested at 900°F - Results of each specimen indicated Chart No.: 445 
Low Load= 10% Maximum Load Testing Speed = 1050 CPM Date: 3-22-57 
200,000 
Load in 
- Pounds 
180,000 | = 
© 15, 768 
160,000 14, 016 
140,000 § 12,264 
N 
120,000 10,512 
wo Tested at Room Temperature 
100,000 8,760 
n 
80,000 Tested at 900°F _| 
” 
60,000 5,256 
40,000 3,504 
| 20,000 
CYCLES TO FAILURE 
1,000 5 100,000 1,000,000 10,000,000 


TENSION-TENSION FATIGUE TESTS of 34-24 EWB Tm 9 bolts showing values obtained when tested at room temperature and 
900°F. It should be noted that the fatigue strength at 8,000,000 cycles is approximately the same at both test temperatures. 
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STRESS vs HOURS TO RUPTURE @ 900°F ops 
3/8-24 EWB Tm9 AIRCRAFT BOLTS LABORATORIES 
Results of each specimen indicated 
Bolts tested with EWN Tm 9 Lock Nuts Chart No.:; 451 
Date: 4-1-57 
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HIGH TEMPERATURE STRESS RUPTURE tests of %-24 EWB Tm 9 bolts with EWN Tm 9 locknuts show a life of 1000 hr. at 
140,000 psi (95°; of yield strength). Long life results froma combination of high strength material, new fabricating techniques, 
and advanced design, including SPS Hi R thread form. Hi R thread has a greater root radius than any other standard form: 
this reduces stress concentration at the weakest point of the bolt, and thus increases fatigue strength and stress rupture life. 


ULTIMATE, YIELD ANDSHEAR STRENGTH vs TEST TEMPERATURE slates 


1/2-20 EWB Tm 9 Bolts ‘ 


LABORATORIES 


© - Soaked for one hour and tested at temperature 
© - Soaked at temperature indicated for 100 hours and tested at 
room temperature 


Chart No.: 447 
Date: 3-15-57 
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TEST TEMPERATURE - °F 
100 200 300 400 500 600 700 800 
¥4-20 EWB Tm 9 BOLTS show high values for ultimate, yield and shear both at 900°F. and at room temperature after 100 hr. 
soak. Because they retain superior mechanical properties even after long exposure to elevated temperatures, the new EWB 
Tm 9 bolts offer airframe designers a solution to the problem of fastener deterioration at high Mach numbers. 
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LARSON MILLER MASTER CURVE FOR EWB TM 9 BOLTS 
© - Tensile test data on 3/8-24 bolts . a 
© - Tensile test data on 1/2-20 bolts LABORATORIES We SPS 4 k Th d 7 
| @ - Stress rupture data on 3/8-24 bolts ow i rea orm 
Results of each specimen indicated Chart No 449 | fF ti Lif 
ncreases Fatigue Life 
| 
| 
100,000 hours 
10,000 hours 
. Unretouched Comparator Photograph of MIL-S- 
i 7742 thread. Flat thread roots with small 
§ radii cause points of high stress concentration 
< which reduce fatigue life. 
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| 180, 000 u 
MIL-S-7742, MIL-B-7838a Threads. Larger (.0065 
1 in.), more uniform radius reduces stress con- 
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FIRST LARSON-MILLER STRESS RUPTURE CURVES for a 


threaded fastener were 


plotted in SPS laboratories with data obtained from high-temperature tensile 
tests and stress rupture tests run on the EWB Tm 9 bolt. From these curves 
the stress rupture point in any given amount of time can be calculated. For 
example, for a life of 10,000 hr. at 900°F, it is shown that the EWB Tm 9 
bolt will withstand a stress of 120,000 psi. 


AIRCRAFT PRODUCTS DIVISION 


Hi R Thread Form. Increased root radius (.009 
in.) reduces stress concentrations still further 
for greater increase in fatigue .resistance. 
Thread assembles with standard tapped holes 
and nuts. 


EWN Tm 9 Flexloc Locknut Develops 
Full Strength of the EWB Tm 9 Bolt 


The EWN Tm 9 self-locking nut is made of AMS 6304 
material. It has ample strength to utilize the full tensile values 
of the EWB Tm 9 bolt at all temperatures up to 900°F. 
Configuration of the EWN Tm 9 locknut distributes the load 
over more metal threads than in conventional fasteners. Its 
design helps reduce stress concentrations to a minimum. Like 
its companion bolt, the EWN Tm 9 locknut is plated with a 
diffused cadmium-nickel capable of resisting the destructive 
effects of temperatures up to 1000°F. 


For more information on SPS Tm 9 fasteners, write Aircraft 
Products Division, STANDARD PRESSED STEEL CoO., 
Jenkintown 58, Pa. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 


Printed in U.S.A. 
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IAS NEWS 


Vertol Aircraft Corporation's turbine-powered VTOL research aircraft, funded 
by the Army and developed in cooperation with the Office of Naval Research, 


has begun functional testing. 
be readied for testing. 
T-53 gas-turbine engine. 


—67° to 167°F.; and use in military air- 
craft fuel, hydraulic fluid, aircraft gas- 
turbine lubricating oil, Skydrol, jet- 
engine lubricating oil, aircraft engine 
lubricating oil, and other hydrocarbon 
liquids. 


e@ Sperry Gyroscope Company Division 
of Sperry Rand Corporation. ..AN/SPQ-5 
super-radars developed by the firm are in 
service with the Navy for long-range, 
high-altitude missile guidance. . . .The firm 
has published a new booklet covering de- 
sign principles, operation, and applica- 
tion of Sperry’s Integrated Instrument 
System for pilots of air-line and executive 
aircraft. 


The firm reports it is the first tilt-wing VTOL ever to 
Designated the Vertol 76, it is powered by a Lycoming 


@ Union Carbide Corporation is the new 
name for Union Carbide and Carbon 
Corporation. The names of three divi- 
sions also have been changed: Linde 
Air Products Company becomes Linde 
Company, Carbide and Carbon Chemi- 
cals becomes Union Carbide Chemicals 
Company, and Carbide and Carbon 
Realty is Union Carbide Realty Company. 
@ United Air Lines, Inc., and American 
Airlines, Inc., have begun operating a 
mutual teletype exchange at Chicago. 

@ Vertol Aircraft Corporation is offering 
three versions of its H-21 military heli- 
copter for commercial sale. Designated 
Vertol 44, a cargo version, air-line type, 
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and executive version are being offered. . . . 
The Vertol 76, a tilt-wing VTOL research 
aircraft, is marked by these characteris- 
tics: wing and two counter-revolving 
rotor-propellers tilt as a unit through a 
90° arch for vertical take-off and landing 
or level flight, two ducted fans in tail to 
control yaw and pitch in a hovering re- 
gime, and gas-turbine engine aft of the 
cockpit and atop a tubular fuselage 
structure. 

e Western Gear Corporation. ..Electro 
Products Division has announced design 
and availability of a new 2.5-hp., 400- 
cycle, 200-volt, three-phase aircraft brake 
motor said to weigh less than 10 Ibs. with 
a 5-hp. peak. The firm says its rated 
speed is 11,000 r.p.m. and that it has a 
starting torque of 715 oz.in. Designa- 
tion is Model IH42YK5B. 


e Westinghouse Electric Corporation is 
using gamma rays from radioactive cobalt 
to detect and control the level of molten 
titanium in a new cold hearth are furnace 
for preparing purified titanium metal... . 
A new aircraft electrical system composed 
principally of four air-cooled brushless 
generators will supply power for pumps, 
blowers, lights, air conditioning, food 
warmers, radar, radio, and other equip- 
ment in Boeing 707’'s....The firm has 
announced plans to build a nuclear ma- 
terials testing reactor, said to be indus- 
try’s first....A new and lighter molded 
aircraft current transformer for metering 
and relaying on aircraft electrical systems 
is available....A new booklet, Westing 
house Copper-Clad Micarta Plastic Lam- 
inate for Printed Circuits (B-6577), is 
available at P.O. Box 2099, Pittsburgh 
30, Pa. 


Perkins on USAF R&D 


Baltimore, Washington, 
and Hagerstown Sections 


F Air Force Chief Scientist Courtland D. 
Perkins explained ‘‘Ultimate Objectives of 
Air Force Research and Development”’ to 
170 members and guests of the Baltimore, 
Washington, and Hagerstown Sections on 
April 16. 

Dr. Perkins said research and develop- 
ment objectives should be geared toward 
producing the greatest possible combat 
capability with respect to our anticipated 
operational environment. Elements of 
this environment lead us into the offensive 
and defensive weapon systems with which 
we are all becoming quite familiar. 

On the offensive side we are looking for 
faster reaction time, increased range and 
accuracy trade-offs, less vulnerability of 
the launching base as well as over the 
target, and the very minimum of launch 
time. We must also maximize the relia- 
bility of these systems to ensure that when 
they are launched in a short time they 
will, in fact, arrive at the target. 

On the defensive side, our weapon sys- 


Baltimore, Washington, and Hagerstown Sections heard Courtland D. Perkins, USAF Chief 


Scientist, (lower right) speak on April 16. 


Others at the meeting were (seated left to right) 


Louis Fahnestock, Director, Projects Administration, Fairchild; T. L. K. Smull, Chairman, 
Washington Section; John Attinello, Assistant Chief of Research, Fairchild; and Dr. Perkins. 


Standing left to right are Claude 


S. Huber, Chairman, 


Hagerstown Section; Walter Tydon, 


Chief Engineer, Fairchild; Abraham Hyatt, Chief Scientist, BuAer; and Richard W. Sanford, 


Chairman, Baltimore Section. 
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| OF TEST LIMIT! 
USE THE 


PROGRAMMER 
COUNTER 


The SPAR Programmer Counter is 
a precision unit that eliminates 
manual control of test cycling and 
simplifies the setting up of equip- 
ment each time a test is to be made. 
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The SPAR Programmer Counter is a 
compact, precision-made device that auto- 
matically turns on and off test apparatus 
whose limits are sensed by strain gages, 
thermocouples or any other transducers that 
have a maximum output not exceeding 100 
millivolts DC. It simplifies the setting up of 
equipment each time a test is to be made and 
eliminates the need for manual control of 
test cycling. A counter, which may be of the 
preset type, registers each cycle. 


@ The unit, which operates on 110V AC, is a 
stable, precision, millivolt electronic relay 
having adjustable energizing and release 
thresholds and DPDT 15 amp contacts. 


@ Two, adjustable, stable thresholds provide 
for precise selection of upper and lower 
operating limits. 


@ Models can be obtained with up to 5 sets of 
adjustable limits with automatic switching by 
preset counters. 


SPAR Bridge Power Supply Unit... 


This unit for supplying power to bridges and 
strain gages is regulated and filtered by 
transistors. It has an extremely low ripple. 
Output is 0 to 25 DC up to 400 milliamperes. 


Write, wire or call for full details 
on this SPAR equipment 


ENGINEERING 
and 
DEVELOPMENT 

INCORPORATED 


all electronic programming 
and control systems, 
radiant heat programming 
systems 


WYNCOTE, PA. TUrner 6-5350 
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tems must be geared to the new opera- 


| tional environment with great care. In 


this area, alert status and rapid reaction 
time are the major factors. We are tend- 
ing to hand over the close-in defense of our 
country to the radars, computers, and 
guided missiles. The system is tremen- 
dously complex and will require an order of 
magnitude improvement in reliability of 
many components before it can be con- 
sidered completely effective. He said 
that the development of longer ranged 
radars and defensive missiles of high re- 
liability and effectiveness are absolute 
musts for our development program. 

Dr. Perkins compared the Interconti- 
nental Ballistic mission experiments in 
Florida with German \V-2 experiments. 
He said that the Air Force should expect a 
high percentage of failures during initial 
tests. 

One of the bigger problems facing the 
Air Force is how to interrelate manned 
and unmanned weapons into a single ef- 
fective defense force. Airplanes have 
greater accuracy and are better for selec- 
tive targets, but missiles have faster reac- 
tion time, take less time to launch, are 
more easily dispersed, and are less vulner- 
able. 

He cited lack of reliability as the main 
problem with missiles. ‘‘We must learn 
to treat reliability like any other perform- 
ance factor,”’ he said, and “in electronics, 
the reliability is notoriously low.” 

The Air Force's big need is for ‘‘simplic- 
ity in design’’—to reduce the number of 
working parts in missiles and allow greater 
tolerance factors. The weapons system 
will be operated by average men, and sim- 
plicity of design and operation “‘should be 
given first consideration,”’ he said. 

R. W. BRADHAM, Secretary 
Hagerstown Section 


Chicago Section 


The look” in aircraft carriers was 
described by Capt. Lamar P. Carver, 
USN, Commanding Officer, Glenview, 
Ill., Naval Air Station, before 110 mem- 
bers and guests who also visited one of 
the Navy's hangars on April 10. 

“We have always been ahead of the 
Russians in Naval aviation and will al- 
ways be ahead,” he said. The Joint 
Chiefs of Staff have determined that six 
carriers must operate throughout the 
world at all times. To accomplish this, 
15 carriers will be needed in order to main- 


tain normal rotation and ship repair 
schedules 
Speaking on ‘‘Modern-Day Carrier 


Operations,” Captain Carver explained 
some of the improvements incorporated 
into the U.S.S. ‘‘Bon Homme Richard” 
which he commanded. The ship has an 
angled deck, hurricane bow, steam cata- 
pult, mirror landing system, and heavier 
protection under the waterline. It can 
handle all Navy aircraft except the A-3D. 
He said the angled deck and mirror system 
have reduced landing accidents by 75 per 
cent and expedited handling of aircraft. 
Turning into the wind to launch aircraft 
is no longer necessary with the new steam 
catapult. A 70,000-lb. aircraft may be 
launched at 115 knots without any wind, 
and some aircraft may be launched cross- 


1957 


Captain Lamar P. Carver, USN 


wind or even downwind with this catapult, 
he said. It also allows the carrier to 
steam to its destination by reducing off- 
course time. 

Captain Carver said all carriers of the 
Essex Class, to which the ‘‘Bon Homme 
Richard” belongs, will be reclassified for 
antisub work only. But the real step 
forward will come with the commissioning 
of the first nuclear-powered carrier, whose 
obvious advantages are increased range 
and endurance at high speed. Less ob- 
vious is the advantage in space. More 
aviation fuel will be carried in bunkers 
which once held fuel for the ship. 

A film, Operation One Grand, showing 
the F-8U Crusader creating a speed rec- 
ord, was shown at the end of the meeting. 

R. F. HUNTER, Secretary 


Dayton Section 


Albert E. Lombard, Jr., Director of 
Research for McDonnell Aircraft Corpora- 
tion, spoke on ‘Research Objectives” at 
the April 18 meeting. 

Dr. Lombard said that the McDonnell 
Research Division is on the same level as 
the firm’s Aircraft, Missile, and Helicopter 
Divisions. McDonnell also subcontracts 
some of its research, making it possible to 
get a broader viewpoint. 

Research which is used by engineers in 
5 years is considered long range. He also 
was of the opinion that some practical 
work must be done by a research organi- 
zation in industry. 

After the talk a film, The F-101 Voodoo, 
was shown. 
Some methods of ““NACA Crash Sur- 
vival Research” were outlined by G. Mer- 
itt Preston, Chief, Flight Research 
Branch, NACA Lewis Flight Propulsion 
Laboratory, at the March 21 dinner meet- 
ing. 

He discussed research on the start and 
development of crash-fires in jet and re- 
ciprocating engines. Mention was made 
of impact loads found in crashes of light 
planes and fighter, cargo, and passenger 
planes. 

He told of investigating the manner in 
which combustibles spread, the union of 
combustibles and ignition sources, and the 
formation of ignition sources during a 
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e That this is the age of specialization is certainly 
true in the use of steels. And in this regard Athenia 
Steel customers benefit especially by two not-too- 
common factors. First, by extreme control of quality 
and uniformity, unsurpassed, seldom equalled any- 
where! Secondly, by painstaking technical service to 
determine or develop precisely the right steel for any 
special need. 


Here at Athenia we concentrate on cold rolled high 


NATIONAL 


NATIONAL 


LitHo 


| Spring steel within this range... 
FOR THE MOST EXACTING NEEDS KNOWN TODAY! 


Niles, Mich.; t/re wire, stainiess, music spring and plated wires + 


carbon flat steels, custom made of .45 carbon and 
higher, in widths from .015” to 16” and thicknesses 
from .001” to .065’’. Full range of finishes and tem- 
pers. We also produce special narrow width stain- 
less, and the new super-tough, corrosion resistant 
spring material, Nilcor*. 


For a new and profitable experience in service and 
in steel controlled precisely to your needs... 
try us! 


*Trade Mark Nationa!-Standard Company 


STANDARD 


WIRE 3, Mase.; and low carbon specialty wires 


N. J.; metal decorating equipment + ATHENIA STEEL, Clitton, N. J.; Mat, high carbon spring steels + REVNOLOS WIRE, Dixon, Iil.; /ndustria/ wire cloth 
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uniquely 
qualified- 


Bening these hands lies years of engi- 
neering experience and knowledge in the design 
and development of jet engine fuel injection 
nozzles. 


And behind them also lies the ability, per- 
sonnel and facilities to save you valuable time in 
putting your ideas into action. 


Perhaps it’s a long-range development project; 
perhaps its research, design and testing; or quan- 
tity production to your rigid specifications. No 
matter which, Eddington is uniquely qualified to 


contribute to your jet engine nozzle program. 


We invite you to project your plans with us. 


Yect* 


EDDINGTON METAL SPECIALTY COMPANY 
EDDINGTON, PENNSYLVANIA 


. 
° 


crash. Investigation along these lines 
has led to a method for reducing the like- 
lihood of fire after a crash. 

The magnitude of crash decelerations 
that might be expected in the longitudinal, 
vertical, and lateral axes was indicated 
during research on a variety of aircraft. 

W. E. Secretary 


Hampton Roads Section 


The B-58 program to date was reviewed 
by C. L. Seacord, Jr., Senior Aerophysics 
Group Engineer in charge of Stability and 
Automatic Control Groups, Convair, Fort 
Worth, A Division of General Dynamics 
Corporation. 

Keeping within security limits, he de- 
scribed problems of stability, automatic 
control, area-rule application, and weap- 
ons system management. He said the 
Fort Worth plant is particularly proud of 
what it has achieved with regard to a new 
approach to weapons system management. 
Convair is responsible for each of the com- 
ponents incorporated in the airplane. Mr. 
Seacord said that this has resulted in a 
much more closely integrated airplane de- 
sign and a shortening of lead time com- 
pared to that previously possible. 

He showed sound movies of taxiing tests 
and first flights and slides of various 
ground positions of the B-58. 

RICHARD T. WHITCOMB 
Secretary 


Los Angeles Section 


Dan A. Kimball, President, Aerojet- 
General Corporation, outlined ‘Current 
Projects in Rocketry” at the April 18 
dinner meeting. 

An era in which rocket-powered planes 
will take passengers across the nation in 
an hour will dawn “before many years,”’ he 
said. “I know that to prognosticate 
about the future is to bring the wrath of 
the gods—particularly the conservative 
gods—down upon your head. Neverthe- 
less, I believe that progress is made only 
when your neck is out,’’ Mr. Kimball said. 

He based these observations on the cur- 
rent work of engineers and scientists which, 
he said, indicates a future in which Proj- 
ect Vanguard and the Intercontinental 
Ballistic Missile ‘‘will look like the horse 

A. J. Caran, Secretary 


IGY Program 4 
Rocky Mountain Section 


Leonard Arnowitz discussed the IGY 
program before 240 members and guests of 
the Section and the American Rocket So- 
ciety at a joint dinner meeting in Denver, 
March 19. Mr. Arnowitz is Assistant 
Project Engineer, Project Vanguard Flight 
Plan Control. 

He outlined principal objectives as (1) 
to investigate all geological and atmos- 
pheric conditions existing on the earth 
and (2) to evaluate changes thatare taking 
place. 

He said that one of the more practical 
aspects of this study is to determine basic 
causes of climatic changes and to improve 
methods of long-range weather forecasting. 
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From imagination in research, 


from creative engineering in design and development, 


JACK & HEINTZ produces proved performance 


in such aircraft products as these... 


A-C GENERATORS D-C GENERATORS 
(air, ofl, vapor-cooled: lair, oil-cooled) 
thermal lag) 


INVERTERS ond POWER and CURRENT CIRCUIT BREAKERS RELAYS 
CONVERTERS TRANSFORMERS 


SPECIAL and ENGINE STARTERS and ELECTRIC, MECHANICAL and TACHOMETER ond 
STANDARD MOTORS STARTER-GENERATORS HYDRAULIC ACTUATORS SYNCHRONIZING 


eee 


VOLTAGE ELECTRIC 
REGULATORS tthe CONTROL PANELS 


GENERATORS 


JACK & HEINTZ Inc. 
17632 Broadway ¢ Cleveland 1, Ohio 


Please send immediately a free copy of your new equipment guide which tabulates 
100 designs in service on aircraft, missiles and ground power units. 


Name 
(please print) 

Title 

Firm Name. 


Address 


City Zone State 
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Representing Ge 


| Dynamics Corp. at the San Diego Section's joint dinner 


meeting with ASME on April 9 were (left) ASME Section Chairman R. H. 
Meleney, Long Range Planning Group, Convair Astronautics Division; guest 
chairman C. L. Critchfield, Convair Director of Scientific Research; guest speaker 


L. B. Richardson, corporate VWice-President—Engineering; 


and IAS Section 


Chairman H. C. Matteson, Convair Senior Aerodynamics Group Engineer. 


Various types of radiation incident on 
the earth from outer space-—all forms of 
solar radiation—will be studied in rela- 
tion to their effect on living matter, radio 
transmission, and weather. 

Mr. Arnowitz drew a word-picture of the 
program from its beginning and discussed 
forthcoming launching plans. Slides show- 
ing the configuration of the launching ve- 
hicle and ground-handling equipment also 
were employed. 

Turning to data collection, he said that 
the various types of radiation will be 
measured and information transmitted to 
ground stations by means of the Minitrac 
Telemetering System. Radio triangula- 
tion will establish the trajectory of the 
satellite before optical tracking takes over. 
Electronic computers will furnish informa- 
tion about orbital changes. 

Extensive data on orbit characteristics 
will be taken to determine atmospheric 
composition at extreme altitudes. Scien- 
tists also hope to determine type and dens- 
ity of matter such as meteors, meteoric 
dust, and atoms and ions in space and to 
gain insights into the character of electrical 
and magnetic fields about the earth. 

Mr. Arnowitz supplemented his discus- 
sion with a film, Horizons Unlimited, about 
the Martin Viking. 

A. W. GILMorE, Secretary 


San Antonio Section 


A program centered on ‘‘Aeronautical 
Research Activity at Southwest Research 
Institute’’ was presented by three mem- 
bers of Southwest before 100 members and 
guests on April 17. 

Martin Goland, Vice-President of South- 
west, was Chairman of the panel. Speak- 
ers and their subjects were T. P. Epper- 
son, “Research in Aeroelasticity and Dy- 
namics’; C. H. Yuill, ‘Research in 
Crash-Fire Protection’; and Al Hundere, 
“Research in Aircraft Fuel and Lubri- 
cants.” 

Distinguished guests 


included Major 


Gen. T. C. Odom, USAF, Commander, 
San Antonio Air Material Area; B. F. 


Coggan, Vice-President and Manager, 
Convair, San Diego; and Major Gen. 
Clements McMullen, USAF (Ret.), a 


charter member of the IAS. 
H. Norman Abramson, Vice-Chairman 
of the Section, was Program Chairman. 


I. W. DRAPER, JR., Secretary 


San Diego Section 


Rear Adm. L. B. Richardson, USN 
(Ret.), discussed ‘‘Factors Influencing the 
Developments of Large Corporations” at 
the April 9 meeting. Admiral Richard- 
son is Senior Vice-President— Engineering, 
General Dynamics Corporation, a Fellow 
and former President of the IAS. 

Centering his talk on General Dynamics, 
he said that the history of the firm began 
with the founding in 1880 of the Electro 
Dynamic Corporation. Since that time 
it has grown to 87,000 employees in 
five divisions: Electro Dynamic, Electric 
Boat, Convair, Stromberg-Carlson, Gen- 
eral Atomic, and its Canadian subsidiary, 
Canadair. 

The name General Dynamics was cre- 
ated in 1952, he said, because the name 
“dynamics” encompasses all of the corpo- 
ration'’s activities hydrodynamics, ther- 
modynamics, aerodynamics,  electrody- 
namics, astrodynamics, and what might be 
termed ‘‘nucleodynamics.” 

Admiral Richardson said the firm's pur- 
pose is “the profitable translation of basic 
forces of nature into useful work under 
the sea, on the sea, on land, in the air, and 
in the space beyond the earth’s atmos- 
phere.” To accomplish this purpose, the 
firm will continue to grow in a logical and 
well-directed manner into those fields 
which are complimentary and supple- 
mentary to those in which it is now en- 
gaged. 

He said a large measure of past success 
is due to the fact that General Dynamics 


is engineer-oriented. Its future growth 
depends upon the success of present and 
future products, themselves dependent 
upon the creative abilities of its engineers 
and scientists. 

A new sound system donated to the IAS 
by Stromberg-Carlson Division was used 
for the first time at this meeting. New 
microphones, amplifier, and speaker sys- 
tem were installed by members under su- 
pervision of the division’s Chief Engineer. 
The Section Chairman paid special thanks 
to General Dynamics Corporation for the 
gift. 
> Ludwig Roth of Solar Aircraft Company 
spoke on ‘Teamwork in Guided Missile 
Development” at the March 19 meeting. 

Mr. Roth is Executive Assistant at So- 
lar and former Chief of Preliminary De- 
sign at the Guided Missile Center, Peene- 
muende, Germany, and Assistant Direc- 
tor, Guided Missile Development Division, 
Redstone Arsenal. 

He declared, ‘Important as they are, 
inventions, discoveries, etc., are only the 
beginning. Developing and finally pro- 
ducing are actually sometimes more diffi- 
cult and frustrating as most of you well 
know. Here, the importance of teamwork 
is growing immensely. Sure, you might 
achieve some results without it, but we are 
talking about optimum results, achieving 
tomorrow what is still a dream today.”’ 
p> Nearly 120 members were guests of the 
lith Naval District on March 11 for a 
l-day cruise aboard the aircraft carrier 
U.S.S. ‘‘Essex.’’ Los Angeles Section 
joined this Section for the trip. 

From 7 a.m. to 4:30 p.m. the two Sec- 
tions observed carrier operations. High- 
lights included flights of F4D, F9F8, and 
AD7 aircraft from the canted deck and a 
demonstration of the mirror system for 
landings, a replacement for Landing Sig- 
nal Officers. 
> “Combustion Research’ was discussed 
by Abraham Berlad before a joint meet- 
ing with the American Rocket Society on 
March 7. Dr. Berlad is Senior Staff Sci- 
entist in Combustion at the Convair Sci- 
entific Research Laboratory. 

He outlined several fuel and flame prob- 
lems which need more fundamental re- 
search. Basic research in flames and fuels 
was related to today’s propulsion develop- 
ment problems. 

He described high impulse propellants 
and uses of free radicals as superfuel in de- 
tail. He concluded with a description 
of combustion research at Convair. 

P. E. CULBERTSON 
Corresponding Secretary 


Building Hotshot 
Tullahoma Section 


Ira P. Jones (‘F” Branch), Gas Dy- 
namics Facility, AEDC, spoke May 1 on 
the development and status of Hotshot, 
an intermittent wind tunnel producing 
test section velocities in excess of 10,000 
ft./sec. and stagnation temperatures in 
excess of 15,000°F. Some 30 members 
attended the dinner meeting. 

Hotshot development began as an at- 
tempt to improve the driver component 
of the shock tube. Mechanical difficulties 
with an adiabatic compressor turned the 
work to electrical techniques which led to 
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WHERE YOU WANT IT... 


A DEPENDABLE SOURCE OF AUXILIARY POWER 


A leader in the development of reliable, light-weight, self-contained 
monofuel auxiliary power systems for guided missiles and piloted 
high performance aircraft, Kidde now offers its combined engineer- 
ing talents and precision manufacturing resources to firms inter- 
ested in advanced applications of auxiliary power systems. 


At present, Kidde has available turbine-driven units with horse- 
power of up to 200. These high speed units are designed to supply 
accurately regulated power at mean altitudes of 40,000 feet and up. 
However, they may easily be made environment-free, permitting 
airframe builders extremely wide latitude in systems design. 

As a part of its power system development program, Kidde has 
gained wide experience with many monopropellants. These include 
ethylene oxide, hydrazine, hydrogen peroxide and propyl] nitrate. 

Whatever your present or future auxiliary power requirements, 
Kidde is ready to develop, test and manufacture equipment which 


will meet your exact specifications. For full information, write 
Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 


711 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada Ltd., Montreal 


District Sales Engineering Offices: Dallas, Tex. — Dayton, Ohio 
Seattle, Wash. — St. Louis, Mo. — Van Nuys, Calif. — Washington, D.C. 
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| building a storage capacitor to heat the blowdown tunnel in that it has a high-pres- 
air in a reservoir by direct electric arc dis- sure reservoir, a Laval conical nozzle, a 
| charge. circular test section, and a vacuum tank. 
As a result of success with this unit, a Run times are 20 to 30 millisec., an order 

one million joule-1/8 Farad capacitor was of magnitude longer than shock tubes. 
built to power Hotshot. During con- The main operational problem initially 
| struction it was found that the air could was the containment of air in the reservoir 
be expanded directly from the reservoir at many thousands of psi pressure and 
through the nozzle in a hypervelocity flow many thousands of degrees temperature. 
thus eliminating the shock tube. Hot- A reliable arc chamber design has been 

| shot was subsequently converted from a evolved for pressures now being used. 
(a8 sustained-discharge, electrically driven Instrumentation is difficult because of 
a | shock tube to a spark-heated hypersonic the short times involved and the large 
blowdown tunnel. Information gathered magnetic fields due to are discharge. A 
ss in building this tunnel is being used to commercial variable-reluctance, low-im- 
build a larger tunnel which is awaiting pedance pressure transducer proved satis- 
a permanent power source. factory for measuring model and test sec- 
Mr. Jones said Hotshot resembles a tion pressures over a range of 100 microns 


Explosion-proof 
vacuum unit. 


Thoroughbred,‘ iorserowe 


for your motor-driven products 


The unexcelled performance of Lamb Electric 
Motors in many types of industrial, commercial 
and domestic products is evidence of their 
outstanding quality. 


Dependability and efficiency (optimum weight- 
size-horsepower ratio) are features that result 
from proper design and careful manufacture by 
personnel having many years of experience in 
the small motor field. 


Aircraft windshield 
wiper motor. 


May we demonstrate how Lamb Electric Motors 
can bring these advantages — and also perhaps 
lower costs — to your products? 


THE LAMB ELECTRIC COMPANY ©° KENT, OHIO 


A Division of American Machine and Metals, Inc. 


A rugged high- 


enter. Lamb Electric — Division of 


g pany Ltd. — Leaside, Ontario 


Lent SPECIAL APPLICATION | 


FRACTIONAL HORSEPOWER M OTO $ 


of Mg to 5 psi. A heat-transfer gage 
based on the variable reluctance principle 
measures heat transfer. 

Mr. Jones said Hotshot is used for de- 
velopment testing. When the larger model 
Hotshot II is completed, the other can be 
used for studying more basic problems. 


GENE HULL, Secretary 


Tulsa Section 


Advantages of “The Aerodyne” over 
conventional aircraft were explained by 
Alexander M. Lippisch at the April 8 
meeting. Dr. Lippisch is Director of Aero- 
nautical Research, Collins Radio Com- 
pany. 

He said that today’s aircraft are essen- 
tially still powered gliders, and, as such, 
they require prepared landing areas of in- 
creasing size as speeds go higher. In this 
country the requirement presents no 
problem, he said, but many areas in the 
world do not possess adequate fields for 
current aircraft. 

Current power plants with their favor- 
able power ratios make possible the opera- 
tion of craft such as the Aerodyne. Among 
the inherent advantages is its ability to 
take off and land vertically and hover 
without the complicated rotor arrange- 
ments of the helicopter, relatively high 
forward speeds without complicated con- 
verting mechanisms, and more efficient 
structural utilization. 

Dr. Lippisch’s talk was accompanied by 
slides illustrating the theory of the Aero- 
dyne and by a movie showing flight tests 
of model configurations. 


C. K. BARTON 
Recording Secretary 


Wichita Section 


“The Vickers Viscount” story was told 
by J. B. Franklin before 70 members and 
guests at the April 3 meeting, which also 
saw the introduction of new officers for 
1957. Mr. Franklin is Vice-President, Op- 
erations and Maintenance, Capital Air- 
lines. 

New officers are Preston Dickson, Chair- 
man; Glen McCormick, Vice-Chairman; 
Howard Smith, Secretary; and Don 
Ahrens, Treasurer. 

Mr. Franklin centered his talk on Vis- 
count operations and maintenance. Cap- 
ital, which has 60 Viscounts (15 more on 
order), wanted an airplane with passenger 
appeal and one that would be economical 
to operate. A survey of manufacturers 
showed Vickers Incorporated could pro- 
duce an air liner to meet Capital's short- 
haul needs and one that would be available 
soon. 

Before taking delivery a training pro- 
gram was instituted, using ground train- 
ers to simulate all flight conditions except 
braking and landing roll. Special classes 
in fuel management control were set up, 
and mechanics were sent to Vickers to 
learn special maintenance handling. 

Mr. Franklin said the ¥iscount had the 
best customer appeal of any airplane used 
by Capital but that some problems did 
arise after it was put into service. A new 
air-conditioning system was installed for 
better passenger comfort and an air stair 
was installed to reduce loading and un 
loading time between flights 
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21-lb system achieves precision needed 


for global and polar flight 


Sperry’s new C-11 Gyrosyn* Compass is the first to incorporate a 
non-floated gyro with an accuracy better than 12° per hour random drift 
rate. Exhaustive laboratory tests of the 21-pound system have shown 
that even under severe stress and vibration the random drift rates of 

the gyro do not exceed 12° per hour and actually achieve a low of 4% ° 


Designed especially for navigation of long-range, high-speed aircraft, the 


C-11 employs new design principles to achieve this unprecedented accuracy. 


At latitudes up to 65° the system provides precise heading indication in 
its normal function as a slaved directional gyro. At higher latitudes, 
where magnetic compasses are unreliable, the gyro can be unslaved to 
operate freely and still provide less than %° per hour random drift rate. 


The all-transistorized C-11 system is compatible with all large aircraft, 
military and commercial. Write our Aeronautical Equipment Division 
for further details on this notable Sperry contribution 

to safer, more accurate long-range navigation. «r. m. res. v.s. Pat. oFF. 


DIRECTIONAL GYRO UNIT OF C-11 SYSTEM 


Major Features of the C-11 


ACCURACY ~— Direct coupling of gyro and 
master indicator eliminate the synchro errors 
common in repeater-type systems. 


CONTROLLED LATITUDE CORRECTION 
Automatic compensation for apparent drift 
due to earth’s rotation. This corrective action 
is achieved in slaved or unslaved condition. 
ENVIRONMENT RANGE-— Maintains accu- 
racy at temperatures from -54°C to 71°C, and 
at altitudes up to 70,000 feet. 
INTERCHANGEABILITY—Individually sealed 
plug-in components can be interchanged 
between systems; reswinging and recalibration 
unnecessary when changing parts. 


i GYROSCOPE COMPANY 
Great Neck, New York 


DIVISION OF SPERRY RAND CORPORATION 


BROOKLYN « CLEVELAND * NEW ORLEANS + LOS ANGELES 
SEATTLE + SAN FRANCISCO ¢ IN CANADA: SPERRY GYROSCOPE 
COMPANY OF CANADA, LTDO., MONTREAL, QUEBEC 
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He said the break-even point using the 
Viscount is about 50 per cent on a 350- 
mile trip, 40 per cent for 600 miles, and 
less than 40 per cent for 800-mile flights. 
Dart engine reliability has been the best 
of any engine used by Capital. 

Comet air liners will join the Viscount 
fleet on some of the longer routes in the 
near future, he said. The Comet was 


chosen for the same reasons as the Viscount 
—availability, economy, and _ passenger 
appeal. The Comet also will have a rela- 
tively low cruising altitude and thus fit 
into short-haul operation. 

The audience engaged Mr. Franklin 
in a question and answer session after his 
talk. 


E. J. SULLIVAN, Secretary 


Georgia Institute of Technology 


George Houseman, Assistant Chief Re- 
search Engineer, United Aircraft Corpo- 
ration, spoke on ‘Current Trends in Pro- 
pulsion Research” at the April 16 meeting. 

Mr. Houseman compared air-breathing 
power plants with rockets and stressed the 
importance of power-plant consideration 
to the aeronautical engineer. He also 
discussed some of the effects that the 
trend toward higher speeds and altitudes 
are expected to have on future propulsion 
systems. 

Mr. Houseman used slides to explain 
limits of air-breathing power plants and to 
show probable power-plant configurations 
and aircraft designs of the years to come. 
He emphasized the importance of inter- 
nal aerodynamics over external aerody- 
namics. 
> A new slate of officers was elected at the 
April 15 meeting. They are: Chairman, 
Lester R. Smith; Vice-Chairman, James 
Blahnik; Secretary, Roy V. Harris, Jr.; 
and Treasurer, Charles E. Johnson. 

Roy V. Harris, JR., Secretary 


lowa State College 


Roy Bohner spoke on conversion of a 
Ryan Navion to a remote-controlled drone 
at the April 24 meeting. Mr. Bohner is 
coordinator of the classified missile divi- 
sion, Temco Aircraft Company. 

He said the drone (QL-17) was designed 
to perform television reconnaissance for 
the Army Signal Corps. He also de- 
scribed flight controls and problems en- 
countered in controlling flight. 
> Paul Peterson, of the Theoretical and 
Applied Mechanics Department, spoke on 
the $1,000 analog computer he built from 
a Heathkit, at the April 10 meeting. 

Dr. Peterson began by describing the 
computer and then explained some of the 
theory and underlying principles. He 
demonstrated the solution of several 
problems using the computer. 


Joun ANDERSON, Secretary 


Kent State University 


Plans for a spring banquet to be held 
in conjunction with the pre-engineering 
section of the Industrial Arts Department 
were completed at the April 9 meeting. 

A representative from North American 
Aviation, Inc., scheduled to speak was un- 
able to attend this meeting. Plans were 
made to have him appear at a later date. 


> Branch member Thomas Kinsel read 
his thesis on ‘“‘Compressor Surge and Stall” 
at the March 5 meeting. 

> Members attended a joint meeting of 
the IAS Cleveland-Akron Section and the 
American Rocket Society for a lecture on 
“The Psychological Problems of Space 
Flight’ on February 14. A movie show- 
ing the effects of space flight on monkeys 
and mice augmented the lecture. 

> David Kemp was elected Secretary of 
the Branch at a special election on Febru- 
ary 12. A movie on Aircraft Landing 
Techniques was shown. 


The Pennsylvania State University 


Five student papers scheduled to be 
given at the Middle-Atlantic Conference 
were presented at the April 29 meeting to 
determine Branch winners. 

Some 30 students instructors 
listened to the following papers: ‘Base 
Pressure Drag With and Without a Jet at 
Low Speed” by Frederick K. Evans and 
Raymond F. Garlin, Jr.; ‘‘Variation of 
Rolling Moment Coefficient With Sweep- 
back and Aspect Ratio’ by Richard Bor- 
brow; “Ground Effect on the Lift of 
Straight and Sweptback Wings” by Frank- 
lin W. Barr; ‘Boundary Conditions for 
the Post Buckling Behavior of Flat Plates” 
by Charles A. Lindle, Jr., and Ken A. 
McClynonds; and ‘The Case for the 
Supersonic Propeller’ by Clarence A. 
Fry. 

John A. Fox, faculty adviser, and Ken- 
neth P. Kerr, senior aeronautical engi- 
neering student, described their trip to 
Fort Worth where Mr. Kerr gave a paper 
on “Flow in Curved Ducts” at the South- 
west Region Conference. 

Plans for a banquet at which award 
winners are scheduled to be announced 
were discussed. 


Jerry C. DuNvAapP, Secretary 


Polytechnic Institute of Brooklyn 


Robert S. Levy spoke on “Structural 
Analysis and Design’? at the April 30 
meeting. Dr. Levy is Design Specialist, 
Republic Aviation Corporation. 

He gave students an insight into the 
problems associated with the design of a 
suitable wing fuselage juncture by drawing 
from his experience on the F-105 Thunder- 
chief. 

New manufacturing methods had to be 
found to form the required joints and fit- 
tings to provide room for the aircraft's in- 


1957 


ternal equipment and to maintain ade- 
quate structural strength, he said. This 
caused material failure problems and, as a 
result, required new structural testing 
methods. 

p> A delegation of members visited Cornell 
University Aeronautical Laboratory dur 
ing Easter recess. They learned that 
work is carried on there in such diverse 
fields as aero- and thermodynamics; air- 
craft, missile, and helicopter design and 
testing; atmospheric physics; structural 
and electronic research; transportation 
safety; weapons engineering; and indus- 
trial research. The function and facilities 
of each section visited was explained by 
department heads. 

> Branch officers elected at the April 9 
meeting were Ira Cohen, Chairman; Tom 
Lardner, Vice-Chairman; Robert Stebert, 
Treasurer; Donald McKenzie, Corre- 
sponding Secretary; and Paul Shaff, Re- 
cording Secretary. These are officers for 
the 1957-1958 school year 

> Aerothermodynamics, a Convair lecture 
series film narrated by Dr. Theodore von 
Karman, was shown on March 26. The 
film depicted this new and expanding field 
as an outgrowth of basic aerodynamic and 
thermodynamic relations. At the same 
time, it accounted for the real gas ef- 
fects and dissociation phenomena  oc- 
curring at high speeds and altitudes. 

>» Macon Epps spoke on ‘‘Weight—The 
Fourth Vector’ before 40 members visit- 
ing Grumman Aircraft Engineering Cor- 
poration’s Bethpage plant on March 13. 
Mr. Epps is Chief Technical Engineer. 

His talk centered on the importance of 
continual and careful control in design- 
ing supersonic aircraft. After a_ brief 
question and answer period members ex- 
amined manufacturing facilities, the static 
test laboratory, and the low-speed wind 
tunnel. 

The group was provided with bus trans- 
portation to the Peconic River plant. A 
live demonstration of the F11F-1 arma- 
ment and power plant was seen before a 
tour of the final assembly line where Tiger 
and Cougar aircraft are finished side-by- 
side. The visit ended with a low-alti- 
tude, high-speed fly by. 
> Two films from Lockheed Aircraft 
Corporation, Here Comes Hercules and 
Hydrostatic Testing of the C-130A, were 
shown at the March 12 meeting. They 
depicted early construction and extensive 
ground and flight testing of the prototype 
and the aircraft's performance. 

ALLEN J. SCHNEIDER 
Recording Secretary 


Rensselaer Polytechnic Institute 


New officers elected at the April 10 
meeting were Chairman, Arthur Suther- 
land; Vice-Chairman, David Ward; and 
Secretary-Treasurer, Charles Kromer. 

After elections the following films were 
shown: The Snark, produced by Northrop 
Aircraft, Inc.; Guiding a Helicopter, by 
Hiller Helicopter Co.; High Speed Flight 
Research, by NACA; and The AJ-1 and 
F-86 Sabre-Jet, by North American Avia- 
tion, Inc. 

ROBERT E. KELLY 
Secretary-Treasurer 
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Creating 
New Frontiers for 
Scientific Exploration... 


JPL, pioneer in jet propulsion from its earliest 
stages, has drawn together engineers and 
scientists whose talents embrace practically all 
of the physical sciences. 

Working in their chosen fields, supported by 
excellent facilities and given unusual oppor- 
tunity for individual initiative, these men are 
now actively engaged in solving the complex 
scientific problems leading to the advancing 


Extremely accurate photo-theodolites 
being used in guidance research at JPL 


new era of technological development. 

The Jet Propulsion Laboratory, under U.S. 
Army contracts, has broad interests and main- 
tains a constant search for new approaches to 
the myriad technical problems posed by the 
rapid advance of modern science. As a result, 
exceptional opportunities for those creative 
individuals interested in such activities are pro- 
vided at the Jet Propulsion Laboratory. 


Career Opportunities 
Now Open in 
These Fields 

ELECTRONICS 
PHYSICS 
AERODYNAMICS 
MATHEMATICS 
MECHANICAL ENGINEERING 
CHEMICAL ENGINEERING 


JET PROPULSION 


=— LABORATORY 


California Institute of Technology 
PASADENA CALIFORNIA 
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“TO SUM UP, WE HAVE OBTAINED THE USEFUL RESULT 
THAT THE VARIOUS DEVICES BEING CONSIDERED 
ARE FREE OF DISTURBANCES CAUSED BY THE VEHICLE 


ON WHICH THEY ARE MOUNTED ONLY IF THE 
OSCILLATORY PERIOD EQUALS 84 MINUTES.” 


M. SCHULER, 1923 


T=2 MINUTES 


Inertial Guidance was made possible 
only after 30 years of developing precise 
enough components to instrument the 
earth’s radius pendulum. For more than 
10 years, Kearfott has been developing 
and producing floated gyros, accelerom- 
eters and computer elements for inertial 
applications. For over 7 years, these com- 
ponents have been applied to the inertial 
systems now in development, flight test 
or quantity production at Kearfott. 
Today, Kearfott is unique in the field of 
inertial guidance. By virtue of the com- 
ponents now available and the develop- 
ments under way, coupled with our ex- 
perience in precise navigation systems 
and inertial guidance, only Kearfott of- 


fers the advantages this experience implies. 


KEARFOTT COMPANY, INC. 
LITTLE FALLS, N. J. 


SALES AND ENGINEERING OFFICES: 
1378 Main Avenue, Clifton, N. J. 


MIDWEST OFFICE 
23 W. Calendar Ave. 
La Grange, Il. 


SOUTH CENTRAL OFFICE 
6211 Denton Drive 
Dallas, Texas 


WEST COAST OFFICE 
253 N. Vinedo Avenue 
Pasadena, Calif. 


INERTIAL SYSTEM 
PLATFORM 


This three gyro inertial platform 
is representative of the units 
now in production at Kearfott. 
It incorporates accelerometers, 
floated rate integrating gyros, 
data transmitting components 
and basic structural designs 
which exemplify the current 
state of the art. 


Kearfott also manufactures the 
integrators and computers 
associated with this platform 
to provide precise inertial 
auto-navigators for every 
airborne application. 


Supplementing the Inertial Guidance Systems, there are in 
production at Kearfott, precise 3 axis reference systems typi- 
fied by the examples illustrated below. 


CENTRAL GYRO 
REFERENCE SYSTEM 


Based on a 3 gyro 3 gimbal 

25 pound stable platform, this 
system provides a precise 
vertical reference (2 milliradians 
under all dynamic flight 
conditions) and serves as an 
all-latitude Compass System 
with 1° per hour random 

drift rate. 


ALL-ATTITUDE 
COMPASS SYSTEM 


The 3 gyro 4 gimbal platform 
illustrated weighs 23 pounds. 

It provides a precise 

all-latitude compass system for 
high performance fighter 

aircraft. Azimuth drift rate, 

less than 1° per hour. Also provides 
precise vertical reference. 
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San Diego State College 


Dennis O’Leary spoke on “Bay Pollu- 
tion” at a joint meeting of the Branch and 
its SAE and ASCE counterparts on April 
9. Mr. O'Leary is on the California 
State Water Pollution Control Board. 


JaMEs R. Fraum, Secretary 


Stevens Institute of Technology 


Members saw two films, The Kaman 
Turbine Helicopter and X Minus Zero, at 
the April 10 meeting. 

Advantages of turbine over convention- 
ally powered helicopters were displayed 
in the first film. Turbine craft use a lower 
grade fuel, are lighter, require less main- 
tenance, and have a lower noise level. 

The second film showed a test flight of 
the Matador surface-to-air missile. Much 
attention was placed upon checks and 
safeguards prior to firing. In addition to 
standard check-out, Air Force personnel 
keep the testing area free of human oc- 
cupaney with search planes and boats. 

JAMES E. RoE 
Corresponding Secretary 


Tri-State College 


A film, The Story of the Flying Wing, 

produced by Northrop Aircraft, Inc., was 
shown at the May 2 meeting. Features 
of the Flying Wing were shown to be re- 
duction of drag by elimination of the fuse- 
lage, greater pay load, and increase in 
range. 
p Arrangements for a field trip to Wright 
Field, Dayton, Ohio, were completed at 
the April 17 meeting. The schedule called 
for visiting Dayton on May 19 and the 
North American Aviation, Inc., facilities at 
Columbus, Ohio, on May 20. 

A committee was formed to prepare the 
Branch’s contribution to the 1957 alumni 
homecoming display, the theme of which 
is ‘Contributions of Engineering and 
Commerce to Society."’ Engineering so- 
cieties will compete for awards in the 
event. 
> A report on the Institute’s Annual 
Meeting in January was presented to 69 
members by Quintin J. Hawthorne, Head 
of the Aeronautical Engineering Depart- 
ment, on April 4. 

Professor Hawthorne said IAS members 
may obtain valuable information from 
the lectures presented which cover dif- 
ferent aspects of the aeronautical field. 
There also is opportunity to meet leading 
men in the field. 

Two films, Princeton Smoke Flow 
Visualization Program and Jet Age, were 
shown. The first depicted experiments on 
airfoil sections in a smoke tunnel; the sec- 
ond showed Canada’s contributions to the 
jet age. 

Kazumi Hamapa, Secretary 


University of Kentucky 


Andy Byrnes, Aerodynamicist, Fighter 
Projects, North American Aviation, Inc., 
Columbus Division, spoke on ‘Problems 
Associated With the Development of 
High-Speed Fighter Aircraft"’ at the April 
25 meeting. Mr. Byrnes supplemented 
his talk with a movie showing sled tests of 


IAS NEWS 


the FJ-4 Fury. 
movie and Mr. Byrnes’s talk. 


A discussion followed the 


A. L. Wittwer, Secretary | 


University of Texas 


Faculty Adviser William H. Shutts 
presented awards to two outstanding aero- 
nautical students at the April 15 meeting. | 

A scholastic award was presented to| 
Emory K. Damstrom who has main- | 
tained the highest grade average in the | 
department. A lecture award was gsc 
to Dave Moore for his paper which won 
the Branch Student Paper Competition. | 

A movie on rocket sled flutter testing | 
was shown. | 
> Plans for participation in the Power | 
Show and Exposition were made at the 
March 18 meeting. 

Some 50 members decided on ‘Class 
Work in Aeronautical Engineering’ for 
the theme for the Power Show. This 
will be developed by some laboratory 
demonstrations of theory studied in 
classes. Displays showing structural and 
aerodynamic theory will be set up. 

A film, Eyes of the Range, dealing with 
optical and electrical missile tracking de- 
vices at White Sands Proving Ground was | 
shown. 

Graduate student Carson Lyons and 
undergraduate Dave Moore were named 
winners of the Branch Student Paper 
Competition held February 25. Mr. 
Lyons’ paper, ‘Design of an Acceleration | 
Insensitive Skin Friction Balance,”’ also | 
placed first in the Fort Worth regional | 
competition (graduate division) in April. | 

Mr. Moore won third place at Fort | 
Worth for his paper on ‘An Analytical | 
Investigation of a Local Mach Number of | 
One Extending Into the Laminar Sublayer | 
of a Turbulent Boundary Layer.” | 

Judges for the Branch competition were | 
M. J. Thompson and J. W. Dalley, of the 
Aeronautical Engineering faculty, and J. 
L. Harkness and F. W. Fenter, Defense | 
Research Laboratory. 


ROBERT W. CouURTER 
Corresponding Secretary 


| 
| 
| 


U.S. Air Force Institute of Technology | 


| 
About 85 members and guests saw two | 
films, ARDC Staff Film Reports (27 and 
29), at the April 12 meeting. Both films 
were classified. These films are monthly | 
progress reports on various ARDC proj- | 
ects. 
The meeting was cosponsored by the Pi 
Epsilon Gamma Honor Society. | 
After the film showing, plans for recruit- | 
ing new members from recently enrolled | 
classes were discussed. | 
Ist Lr. ALiporE A. JANCAUSKAS, USAF | 
Secretary | 


U.S. Naval Postgraduate School 


A discussion of ‘Systems Analysis of 
Fleet Airborne Early Warning’ was pre- 
sented on April 24 by D. L. James, De- 
partment Manager for Navy Studies, and 
George Arnold, Project Engineer, Airborne 
Early Warning, Lockheed Aircraft ,Cor- 
poration. 

Mr. James, who opened the discussion, 
covered the general scope of the Lockheed | 


MINUTES 


In support of the 2000 engineering 
personnel that have made this 
equipment possible, are 4000 highly 
trained production technicians 
located in 14 Kearfott plants in 
New Jersey, North Carolina and 
California. To support this highly 
technical equipment in the field, 
Kearfott service and repair facili- 
ties offer the following services to 
both military and commercial users 
of Kearfott products and systems. 


FIELD SERVICE 
Any base, any plant, at any time. 


SERVICE TRAINING 
Operation, maintenance, overhaul. 


REPAIR AND OVERHAUL 


Air conditioned facilities in Little 
Falls, N. J. and Pasadena, California. 


HANDBOOKS AND SERVICE 
PUBLICATIONS 


Installation, Operation, Repair, 
Overhaul, Parts Identification. 


TOOLS AND TEST 
EQUIPMENT 


Incoming Inspection, Flight Line, 
Repair Overhaul. 


SPARE PARTS, 
PROVISIONING ASSISTANCE, 
DRAWINGS, STOCK 
Regardless of application, Kearfott 
offers the components or systems nec- 
essary for precise airborne control or 
navigation with the facilities to pro- 


duce in quantity and to service in 
detail. 


KEARFOTT COMPANY, INC. 
LITTLE FALLS, N. J. 


SERVICE FACILITIES 
1150 McBride Ave. 
Little Falls, N. J. 
253 N. Vinedo Ave 
Pasadena, Calif. 
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study. Mr. Arnold gave a more detailed 


account of assumptions made, methods 
used, and general results. He also sketched 
plans for further development. 


Some 20 members and guests attended 


the lecture which was classified Secret. 
GEORGE E. JESSEN 


Corresponding Secretary 


The following applicants for membership or applicants for change of previous grades 
have been admitted since the publication of the list in the last issue of the Review. 


Elected to Associate Fellow Grade 

Ramo, Simon, Ph.D. in E.E. & Physics, 
Exec. V-P, The Ramo-Wooldridge Corp. 

Rugge, Raymond A., B.S. in E.E., V-P, 
R&D, The W. L. Maxson Corp. 

Weed, Donald W., Chief Systems De- 
signer, Republic Aviation Corp. (Farming- 
dale). 

Wooldridge, Dean E., Ph.D. in Physics, 
Pres., The Ramo-Wooldridge Corp. 


Transferred to Associate Fellow Grade 
Ellis, Macon C., Jr., B.S. in Ae.E., 
Head, Gas Dynamics Branch, NACA 
(Langley Field). 
Fallis, William B., Ph.D. in Ae.E., 
Group Engr., Theoretical Aerodynamics, 


Convair Div. (Ft. Worth), General 
Dynamics Corp. 
Finnimore, John R., Design Supt., 


BOAC (London Airport ). 

Goland, Leonard, M.S. in Ae.E., Dir., 
Research, Kellett Aircraft Corp. 

Hoover, John W., M.S. in Ae.E,, 
Interim Head Prof., Aero. Engrg., Univ. of 
Florida. 

Kroon, Reinout P., Dipl. Eng., Dir. of 
Research, AGT Div., Westinghouse Elec- 
tric Corp. (Kansas City). 

Lin, Chia-Chiao, Ph.D. in Aero., Prof. 
of Math., Massachusetts Institute of 
Technology. 

Meckley, William O., B.S. in M.E., 
Mgr., Commercial Engines and Acces- 
sories, European Tech. Service, General 
Electric Co. (Geneva). 

Ross, Franklin J., M.S. in Ae.E., Tech. 
Dir., Flight Test, USAF, AF Flight Test 
Center (Edwards AFB). 

Seredinsky, Vladimir, Dip]. Eng., Group 
Engr., Aerodynamics, Stroukoff Aircraft 
Corp. 

Wassall, John B., Dir., Engrg., Lock- 
heed Aircraft Corp. (Burbank). 

Williams, Walter C., B.S. in Ae.E., 
Chief, NACA High Speed Flight Test 
Station (Edwards AFB). 


Elected to MEMBER Grade 


Baljé, O. E., Dr.Eng., Engrg. Consult- 
ant (self-employed). 

Beach, Laurence R., M.S. in M.E., 
Engr., Stromberg-Carlson Co. Div., Gen- 
eral Dynamics Corp. 

Beremand, Donald G., B.S. in M.E., 
Proj. Engr., Thompson Products, Inc. 


Berkey, Donald C., M.S. in M.E., Mgr., 
Appl. Research, General Electric Co. 
(Cincinnati) 

Berlad, Abraham L., Ph.D. in Physics, 
Sr. Staff Scientist, Scientific Research 
Lab., Convair Div. (San Diego), General 
Dynamics Corp 

Bernstein, Harry, M.S. in Ae.E., Aero- 
dynamics Engr., Radioplane Co. 

Bertaux, Walter S., B.S. in M.E., Megr., 
Exhaust Systems Engrg., AGTD, General 
Electric Co. (Evendale). 

Bishop, Donald J., M.S. in Math., Sr. 
Group Engr., Boeing Airplane Co. 

Bleich, Lewis A., M.S., Sr. Devel. 
Engr., Aero. Div., Minneapolis-Honeywell 
Regulator Co. 

Bonney, James O., B.S. in M.E., Group 
Engr., Radioplane Co. 

Bray, Richard J. G., Chief Draftsman, 
British Aviation Services (Engrg.), Ltd. 

Brown, Charles R., M.S. in M.E., Proj. 
Engr., Westinghouse Electric Corp. (Kan- 
sas City). 

Brunk, Sherman V., Sr. Design Engr., 
Convair Div. (Ft. Worth), General Dy- 
namics Corp. 

Buckingham, Arthur G., B.S. in E.E., 
Engr., Air Arm Div., Westinghouse Elec- 
tric Corp. (Baltimore). 

Burns, William E., B.S. in M.E., Proj. 
Engr., Propeller Div., Curtiss-Wright 
Corp. (Caldwell) 

Chiswell, Earl, B.S. in E.E., Staff Engr., 
The Martin Co. 

Cochrane, John A., B.S. in M.E., Sr. 
Propulsion Engr., The Martin Co. (Balti- 
more ). 

Cowdrey, M. V., Sales Engr., Marquardt 
Aircraft Co. 

Crowley, John V., B.E., Research Engr. 
“A,"’ Radioplane Co. 

Czarnecki, Edwin G., B.S. in Ae.E., 
Head, Special Assignments, Struct. Staff, 
Boeing Airplane Co. 


Decher, Siegfried H., Staff Engr., 
Lycoming Div., Avco Manufacturing 
Corp. 


De Furia, Anthony, B.S. in M.E., Assoc. 
Scientist, Aveo Manufacturing Corp. 

Denlinger, Herbert H., Mgr., Research 
Facilities, Proj. Devel. Div., The Ralph 
M. Parsons Co 

Doman, James P., BS. in Ae.E., 
Supvr., High Temperature & Experimental 
Struct. Branch, Naval Air Material 


Center (Philadelphia). 


Doolittle, Donald B., B.S. in Ae.E., V-P, 
Engrg. and Production, All American 
Engineering Co. 

Driskill, Leonidas P., B.S. in M.E,, 
Flight Test Engr. ‘‘A,’’ Missile Systems 
Div., Lockheed Aircraft Corp. (Van 
Nuys). 

Epperson, Thomas B., M.S. in Appl. 
Mech., Mgr., Aeroelasticity, Southwest 
Research Institute. 

Eustis, Robert H., Sc.D., Assoc. Prof., 
Stanford Univ. 

Fornoff, Heinz, B.S. in M.E., V-P & 
Chief Engr., Specialties, Inc. 

Forthoffer, Franklin O., M. of Ae.E., 
Major, USAF; R&D Aero. Engr. & 
Planner. 

Gabriel, Albert W., Jr., B.S., Sr. De- 
signer, Vertol Aircraft Corp. 

George, Merton B. T., Ph.D. in Ac.E., 
Research Scientist, Avco Research Lab., 
Aveo Manufacturing Corp. (Everett). 

Gibson, Robert G., M.S., Asst. Weapon 
System Mgr., Missiles Systems Div., Lock- 
heed Aircraft Corp. (Van Nuys). 

Giragosian, Pakrad A., B.S. in Ae.E., 
Aerodynamicist, General Electric Co. 
(Philadelphia). 

Greengard, Russell L., B.S., Aerody- 
namic Engr., Propulsion Research Corp. 

Gretzinger, John R., BS. in M.E., 
Chief Engr., Fuel Systems & Components, 
Allison Div., General Motors Corp. 
(Indianapolis). 

Hall, John G., Ph.D. in Ae.E., Research 
Assoc. and Asst. Prof., Institute of Aero- 
physics, Univ. of Toronto. 

Heller, Robert A., M.S. in C.E., Instruc- 
tor, Columbia Univ. 

Hoover, Leroy R., B.S. in Physics, Con- 
tract Engr., Harper Consultants & Con- 
tract Engineers. 

Hughes, Cyril G., D.C. in Ae.E., Sr. 
Aerodynamicist, Short Brothers and Har- 
land Ltd. (Belfast). 

Kindle, Howard C., Group Design Engr., 
Thieblot Aircraft Co. 

Lattey, J. I., M.A., Sect. Leader, 
Vickers-Armstrongs (Aircraft), Ltd. 

Long, Palmer L., B. of Ae.E., Asst. Test 
Proj. Engr., Douglas Aircraft Co., Inc. 
(Santa Monica). 

Luber, Joseph L., B.S. in M-E., Design 
Engr., Appl. Physics Lab., The Johns 
Hopkins Univ. 

Luidens, Roger W., B.S. in Ae.E., Aero. 
Research Scientist, NACA (Cleveland). 

Mawhinney, Robert F., Jr., B.S. in 
Ae.E., Sr. Aerodynamic Engr., Convair 
Div. (San Diego), General Dynamics Corp. 

McCracken, Donald W., B.S. in C.E., 
Experimental Test Pilot, McDonnell Air- 
craft Corp. 

Methlie, Edwin W., BS. in M.E., 
Engr., Northrop Aircraft, Inc. 

Millar, Doulgas A. J., Sc.D. in M.E., 
Analytical Engr., Canadian Pratt & 
Whitney Co., Ltd. 

Miller, Douglas S., B.S. in Ae.E., Aero- 
dynamicist, Boeing Airplane Co. 

Mills, Spencer, Sect. Leader, Forward 
Design Planning, Blackburn & General 
Aircraft, Ltd. 
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WE TACKLED our first aircraft 
fluid-handling problem thirty years ago 

and we’ve been putting successful solutions 
in the air ever since. From the universally 
accepted RomEc fuel pump of the 1930’s to 
classified installations on ICBM missiles. 

Got a fluid-handling problem of your own? 
LeaR-RomEc is well qualified 

to develop a practical solution. 


LEAR-ROMEC ELYRIA, OHIO RO-24 
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A lightweight skin section 5 feet by 3 
feet in compound contours. One side 
an airfoil, the other side a heat collec- 
tion grid of maximum conductivity 
through the skin. A tolerance of .010” 
on mating surfaces. 


This casting was produced by a 
unique foundry technique developed 
by the aluminum foundry of Morris 
Bean & Co. A rush schedule was met 
on prototypes, and the casting is now 
delivered in production quantities. 


If you seek new approaches on 
difficult-to-form access doors, fins, 
airfoil sections, leading edges, or other 
problem shapes, you should become 
acquainted with— 

Morris Bean & Company 

Yellow Springs17, Ohio 


a cast aircraft skin? 
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Moe, Herbert C., M.S. in M.E., Thermo- 
dynamics Engr., Lockheed Aircraft Corp. 
(Burbank). 

Moores, Richard C., BS. in Ae.E., 
Chief, Eastern Field Engrg., United Air- 
craft Corp. 

Morrin, Laurence, B.S. in Ae.E., Test 
Proj. Engr., Douglas Aircraft Co., Inc. 
(Santa Monica). 

Odlum, Edward J., MS. in E.E., Sr. 
V-P, Kaman Aircraft Corp 

Owen, John R., B. of Ae.E., Staff Engr., 
Ramo-Wooldridge Corp. (Patrick AFB). 

Philliou, Peter J., B.S. in M.E., Engr., 
Gruen Applied Science Lab. 

Pitcher, Harlan E., B.S. in C.E., Chief, 
Mech. Design Sect., Douglas Aircraft Co., 
Inc. (El Segundo). 

Povolny, John N., M.E., Head, Propul- 
sion Systems Lab., NACA (Cleveland). 

Ranck, William A., Jr., B. of M.E, 
Research Engr., Missile Systems Div., 
Lockheed Aircraft Corp. (Van Nuys). 

Reeves, Walter R., Jr., M.S. in Engrg. 
Mech., Group Engr., Convair Div. (Ft. 
Worth), General Dynamics Corp. 

Reid, Frank A., III, M.S. in Ae.E., Sr. 
Engr., Aeroballistics Group, Chrysler 
Missile Operations. 

Rousso, Morris D., B.S. in M.E., Sr. 
Research Engr., Engrg. Research Lab., 
Lockheed Aircraft Corp. (Marietta). 

Seid, Albert J., M.S. in M.E., Supvr., 
Mech. Design, Turbomotor Div., Curtiss- 
Wright Corp. 

Sheffield, Warren B., BS. in E.E., 
Engrg. Dept. Head, Sperry Gyroscope Co. 
Div., Sperry Rand Corp. 

Shepard, Charles E., B.S., Proj. Engr., 
Lewis Flight Propulsion Lab., NACA 
(Cleveland). 

Shoop, Clarence A., V-P, Hughes Air- 
craft Co. 

Snoke, Donald R., B.S. in M.E., Re- 
search Engr., Thompson Products, Inc. 

Stek, J. B., M. of M.E., Proj. Engr., 
Curtiss-Wright Corp. 

Stringas, Emanuel J., Research Engr., 
Research Div., Curtiss-Wright Corp. 

Summers, Lowell P., M-S., Asst. Prof., 
Aero., Utah State Univ. 

Sutherland, Rodney D., 
Thermodynamics Engr., Convair 
(Pomona), General Dynamics Corp. 

Sutor, Alois T., M.S. in M.E., Engrg. 
Research Specialist, Rocketdyne Div., 
North American Aviation, Inc. (Canoga 
Park). 

Tereshkow, Henry, B.S. in M.E., Chief 
Proj. Engr., Avco Manufacturing Corp. 

van Summern, John S., B.S. in Ac.E., 
Missile Synthesis Engr., General Electric 
Co. (Philadelphia). 

Velie, Wallace W., B.S. in Ac.E., Engrg. 
Specialist, Marquardt Aircraft Co. (Van 
Nuys). 


M:S., Sr. 
Div. 


Vinson, Jack R., B.S. in M.E., Proj. 


Engr., Prelim. Design, Aerosciences Lab., 
General Electric Co. (Philadelphia). 
Wales, Peter A., Design Group Leader, 
BOAC (London Airport). 
Wallis, Thomas M., B.S. in E.E., Mgr., 
Aircraft Instruments Prod. Engrg., General 
Electric Co. (Lynn), 
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Because in missiles and jet 
aircraft everything has to work the first time 


EEMCO and Motors 


have been chosen for use in the majority 
of our latest aerial weapons. 


Type: D-638 400 cycle AC Motor. Weight: 
17.5 Ibs. Voltage: 200 AC, 20 amps at 
6.5 hp. Duty cycle: 3.0 seconds at 6.5 
hp, 15.0 seconds at 1.5 hp. Maximum 
capacity: 6.5 hp. Continuous rating: 5 
hp at 2300 rpm, 15.8 amps, 200 volts. 
Meets Military Spec. MIL-M-7969A (ASG). 


Type: C-1874 400 cycle 3 phase AC Motor 
and Clutch. Weight: 4.5 Ibs. Voltage: 200 
volts. Output: 650 watts. Intermittent 
duty : 12,006 rpm. Meets Military Speci- 
fication MIL-M-7969A (ASG). 


0 ver the years the precision, 


ruggedness and reliability of EEMCO 


Type: D-751 DC Motor. Weight: 20 Ibs. 
Duty Cycle: 5.2 hp at 2100 rpm (inter- 
mittent) on 26 volts DC; 3.5 hp at 2200 
rpm (continuous) on 26 volts DC. 

Meets Military Specification MIL-M-8609. 


Type: D-899 400 cycle 3 phase AC Motor. 
Weight: 11.25 Ibs. Volts: 200 volts. 
Load: 2.75 hp continuous output. RPM: 
3140 rpm output at gear box. Power 
factor: 83%. Overall efficiency: 76% 
for entire unit. Meets Military Specifica- 
tion MIL-M-7969A (ASG). 


products has been proven time and 
time again. The consistent, excep- 
tional performance of these low- 
weight, high-output motors, a few of 
which are illustrated, has earned 
EEMCO industry-wide recognition. In 
this highly specialized field, where 
perfection is imperative, the wide- 
spread use of EEMCO motors and of 
EEMCO's equally reliable actuators is 
eloquent testimony. 


Type: D-932 DC Motor. Weight: With 
radio noise filter —13 Ibs., without same 
—12.4 Ibs. Terminal voltage: 27.5 DC 
plus or minus 1.5 volts. Load: From .5 
hp minimum to 2.6 hp maximum. Speed: 
Continuous at 12,000 rpm, plus or minus 
005%. Speed Control: By frequency 
regulator supplying control field. Meets 
Military Specification MIL-M-8609 (ASG). 


Type: D-800 400 cycle 3 phase AC Motor. 
Weight: 8.75 Ibs. Voltage: 208 volts. 
Horsepower: 2.5 hp. Continuous Duty: 
11,300 rpm; Equipped with thermal pro- 
tector. Meets Military Specification 
MIL-M-7969A (ASG). 


Type: D-927 DC Motor. Weight: 7.25 Ibs. 
with 2-circuit noise filter for ungrounded 
systems. Weight of filter: 1 Ib. Terminal 
voltage: 27 volts, 18 amps. Load: 0.5 hp. 
Speed: Continuous at 9900 rpm. Meets 
Military Specification MIL-8609. 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 


4612 West Jefferson Boulevard, Los Angeles 16, California — Telephone REpublic 3-0151 
DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS... EXCLUSIVELY! 
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Warren, William E., Group Engr., 
Propulsion Sect., The Martin Co. (Balti- 
more). 

Wiard, Hadley K., B.S. in Ae.E., Sr. 
Design Engr., Convair Div. (San Diego), 
General Dynamics Corp. 

Wieder, Jack E., M.A., Proj. Struct. 
Engr., Northrop Aircraft, Inc. 

Wong, George S., M.S. in M.E., Aero- 
dynamics Engr., Propulsion Research 
Corp. 


Transferred to MEMBER Grade 


Carlson, Donald D., B.S. in Ae.E., 
Major, Chief, Aero. Engrg. Div., USAF, 
Has., A.M.F.E.A., E.F.X. 

Compagnon, Michel A., M.S. in M.E., 
Sr. Devel. Engr., Lycoming Div., Avco 
Manufacturing Corp. 

Hertler, Eugene G., M.S. in Aec.E., 
Supvr., Aeroballistics Unit, Analytical 
Design Dept., Missile Operations, Chrysler 
Corp. 

Lagopoulos, Alkis N., Chief, Engrg., 
Proj. Sect., Olympic Airways. 

Leak, Arthur B., M.S. in Ae.E., Assoc. 
Engr., Professional Staff, Appl. Physics 
Lab., The Johns Hopkins Univ. 

Lehnert, Rudolf F., B.S. in Ac.E., Re- 
search Assoc., Subsonic Lab., Princeton 
Univ. 

McKinney, Clell H., Jr., Major, USAF; 
Evaluation Officer (Eglin AFB). 

Osmanski, Joseph T., B.S. in Ac.E., 
Engrg. Supvr., Inland Testing Labs. Div., 
Cook Electric Co. 

Shanks, Bernard J., M.S. in Aerody- 
namics, Member, Tech. Staff, Hughes Air- 
craft Co. 

Sheppard, Joseph J., Jr., M.S. in 
Ae.E., Staff Scientist, Scientific Research 
Lab., Convair Div. (San Diego), General 
Dynamics Corp. 


Elected to Associate Grade 


Bellew, William T., Jr., Assoc. of M.E., 
Engrg. Design Analyst, Pratt & Whitney 
Aircraft Div., United Aircraft Corp. 

Brindisi, James T., B.S. in C.E., Sales 
Engr., Air Arm Div., Westinghouse Elec- 
tric Corp. (Baltimore). 

Burridge, John F., Asst. Sales Mgr., 
Hamilton Standard Div., United Aircraft 
Corp. (Windsor Locks). 

Caba, Edward R., B.S. in M.E., Assoc. 
Engr., Dynamics, Vertol Aircraft Corp. 

Cecile, Robert E., S/Sgt., Student, 
USAF (San Antonio). 

Gloster, Joseph, Admin. Engr., Consult- 
ants & Design, Inc. 

Goldstein, Charles M., M.S. in Ae.E 
Research Engr., NACA (Cleveland). 

Goodwin, Frederick K., B.A. in Math., 
Aero. Research Scientist, Ames Aeronau- 
tical Lab., NACA (Moffett Field). 

Gray, Edward D., B.Litt. in Liberal 
Arts, V-P, Cutter Instrument Co., Inc. 

Harford, James J., B.S. in M.E., Exec. 
Secy., American Rocket Society. 

Keresman, Michael A., Jr., B.S. in 
M.E., Research Engr., Thompson Prod- 
ucts, Ine. 

Kickert, Howard M., M.S. in Air Trans- 
portation, Operations Engr., Fairchild 


Aircraft Div., Fairchild Engine & Airplane 
Corp. (Hagerstown). 

Kooiman, Cornelius, Jr., Flight Safety 
Engr., North American Aviation, Inc. 
(Los Angeles) 

Mack, Philip G., Jr., B.S. in Air Trans- 
portation, Operations Engr., Fairchild 
Aircraft Div., Fairchild Engine & Airplane 
Corp. 

Marquez, Santos A., B.S. in Ae.E., Chief 
Engr., Tech. Dept., Venezuelan Air Force. 

Seymour, John, Asst. Dir., Aircraft 
Operations & Flight Test, Hughes Aircraft 
Co. (Culver City). 

Stewart, William G., B.A., Research 
Assoc., DODCO, Inc. 

Thackaberry, Harold L., Assoc. Engr., 
Aerophysics Development Corp. 

Titus, James H., Supvr., Mech. Draw- 
ing, Lockheed Aircraft Corp. (Marietta) 

Tobin, Kenneth W., B.S, 
Equipment 
Corp. 

Tracey, John C., Jr., Capt., USAF; Aero. 
Engr. (Kelley AFB). 

Vance, Henry J., B.S. in M.E., Engr., 
Ordnance Corps, USA. 

Witze, Claude, B.S., Military Editor, 
Aviation Week. 


Support 
Engr., McDonnell Aircraft 


Transferred to Associate Grade 


Alexander, Walter K., Assoc. Engr., 
Convair Div. (San Diego), General Dy- 
namics Corp 

Andrews, George R., B.S., Field Engr., 
AC Spark Plug Div., General Motors 
Corp. 

Ankeney, Dewey P., B.S. in M.E., 
Mech. Engr., U.S. Naval Ordnance Test 
Station (China Lake). 

Brady, A. Edward, Assoc. Engr., Con- 
vair Div. (San Diego), General Dynamics 
Corp. 

Brown, James E., B.S. in Engrg. 
Physics, Engr., Marquardt Aircraft Co. 
(Van Nuys). 

Bush, William P., Jr., B.S. in Ae.E., 
Assoc. Engr., Convair Div. (Ft. Worth), 
General Dynamics Corp. 

Church, Charles C., Flight Analysis 
Engr., Lockheed Aircraft Corp. (Burbank). 

Clark, Lester J., Jr., B.S. in Ae.E., 
Capt., USAF; Chief of Maint., 427th Air 
Refueling Station (Robins AFB). 

Cool, Gary D., Assoc. Engr., Convair 
Div. (Ft. Worth), General 
Corp. 

Demming, Raymond E., Jr., B.S. in 
Ae.E., Flight Test Engr., North American 
Aviation, Inc. (Downey). 

Denham, Everett B., B.S. in Ae.E., 
Struct. Engr., North American Aviation, 
Inc. (Los Angeles). 

Fote, Philip F., B.S. in Ae.E., Aero- 
dynamics Engr., Avco Research and 
Advanced Devel. Div., Aveo Manufac- 
turing Corp 


Dynamics 


Hiener, Eugene H., BS. in AcE, 
Aerodynamicist, Goodyear Aircraft Corp. 
(Akron). 

Krieger, Henry A., B.S. in Ac.E. 

Lamb, Robert R., B.S. in Ae.E., Flight 
Test Engr., Cessna Aircraft Co. 


Landford, Maurice E., Jr. Engr., Good- 
year Aircraft Corp. (Akron). 

Madsen, Marvin D., B.S. in Ae.E,, 
Navy Aviation Officer Candidate, USN 
(Pensacola). 

Moore, Samuel B., B.S. in Science, 
Design Engr., Chance Vought Aircraft, 
Inc. (Dallas). 

Morrison, James L., Struct. Designer, 
Kaman Aircraft Corp. 

Nielsen, Arthur, Special Proj. Engr., 
Parker Aircraft Co. 


Pincha, Elizabeth W., Struct. Engr., a 


Temco Aircraft Corp. (Dallas). 

Rausch, John R., B.S. in Ae.E., Gradu- 
ate Student and Instructor, Wayne State 
Univ. 

Rencenberger, Robert W., B.S. in 
Ae.E., Technician, Allison Div., General 
Motors Corp. (Indianapolis). 

Robillard, Ronald T., Liaison Engr., 
North American Aviation, Inc. (Van 
Nuys). 

Roland, George, B.S. in Ae.E., Assoc. 
Engr., Vertol Aircraft Corp. 

Scott, Lawrence B., Jr., M.S. in Ae.E., 
Instructor, Aero. Engrg., Univ. of Col- 
orado. 

Shoebotham, Thomas B., B.S. in Ae.E., 
Graduate Student, Univ. of Oklahoma. 

Smith, Charles W., Jr., B.S. in M.E., 
Thermodynamics Engr., North American 
Aviation, Inc. (Columbus). 

Sterling, A. C., Thermodynamics Engr., 
North American Aviation, Inc. (Los 
Angeles). 

Strovinsky, Alex, B.S. in Ae.E., Air 
Loads Engr., McDonnell Aircraft Corp. 
(St. Louis). 

Swanson, Wilbur M., Ph.D. in Aec.E., 
Asst. Prof., Case Institute of Technology. 

Tedeschi, James R., B.S. in Ae.E, 
Member, Tech. Staff, Hughes Aircraft 
Co. 


Turner, Benjamin C., B.S. in Ae.E,, . 


Struct. Loads Engr., North American 
Aviation, Inc. (Columbus). 

Vaught, John E., Assoc. Engr., Convair 
Div. (Ft. Worth), General Dynamics. 

Wagner, William E., B. of Ae.E., Engr., 
North American Aviation, Inc. (Colum- 
bus). 

Wainauski, Harry S., BS. in AcE, 
Analytical Engr., Hamilton Standard 
Div., United Aircraft Corp. 


Weick, Richard F., BS, 2nd Lt, | 


USAF; Proj. Officer (Kirtland AFB). 

White, Zeigler O., B. of Ae.E., 2nd Lt., 
USAF; Student Pilot. 

Whitten, Thomas O., B.S. in Ac.E., 
Flight Test Engr., Douglas Aircraft Co, 
Inc. (Santa Monica). 

Wikholm, Duane E., B.S.E., Mech 
Engr., Kirk Engineering Co. 

Williamson, Jerry L., B.S. in Ae.E., 
Assoc. Engr., The Martin Co. (Denver). 

Winchester, William G., B.S. in EE. 

Woodhouse, Lucien C., B.S. in Ae.E., 
Naval Aviator, USN. 

Wright, Ruppert S., Assoc. Engr., Con- 
vair Div. (San Diego), General Dynamics. 

Zebroski, Henry A., Jr., B.S. in M.E., 
Jr. Engr. ‘‘A,’’ Boeing Airplane Co. 
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*B-52 gunners are better marksmen 


This skilled machinist uses a Lindner 
jig borer with electronic Autopositioner 
and rotary indexing table to produce 
a precise test fixture for the MD-9 
Hemisphere Sight used in the B-52 
bomber. Other General Mills-built 
bombing or fire control units fly with 
the B-47 and B-58. 


because of this General Mills craftsman 


Maintaining accuracy of the MD-9 Hemisphere Sight 
for the tail defense system in B-52 bombers calls for 
unusually close tolerances. Holding these tolerances 
requires exacting test fixtures. We designed, engineered 
and built many of them. 


We'd like to tell you more about how we 
combine creative engineering and fine precision 
production to serve industry and 

military. Our unified team can handle 

research, development or manufacturing—or the 
whole package. Send for facts, Dept. AR7 


The optical device in the picture has flat, microfinished 
surfaces with angular accuracy within two minutes of 
arc surrounding lens openings. The critical flat areas 
and openings are located from bearing holes that are 
held within +.0002”, —.0000”. 


Test fixture in place on MD-9 Hemisphere 
Sight which we build under subcontract for 
the Crosley Division of Avco. 


General 
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CREATIVE RESEARCH AND DEVELOPMENT ¢ PRECISION ENGINEERING AND PRODUCTION 
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10 Jetliner. A graduate of the University of Detroit, Mr. 


ed Convair-San Diego nine years ago as an engineering 


pected for his contributions te jet airliner ! 
his ability lop engineering talent. 


“Engineers...here’s how we combined aileron and spoiler 


functions in our new Convair 880 Jetliner”’ 


“Consistent with our 34-year record of significant con- 
tribution to aircraft development, a selected group of 
engineers at CONVAIR-SAN DIEGO accepted the chal- 
lenge to develop a new control surface concept for the 
Convair 880— world’s fastest jet airliner. 

“Working as a team, we created a mechanical mixer, 
which combined, for the first time on any commercial 
aircraft, the control of ailerons and spoilers. These sur- 
faces function as both speed brakes and lateral controls, 
and because the mixer affords direct connection to the 
surfaces, it gives pilots positive feel of the controls. Its 
mechanical design of bellcranks and levers permits 
fewer adjustments and easier, less costly maintenance 
to airlines operating the Convair 880. 

“Important as this project is, it represents only one 
of the many creative assignments being solved at 
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CONVAIR-SAN DIEGO — projects like our 880 Jetliner 
and F-102A Interceptor. 

“You will enjoy this diversity of activity. You'll like the 
Convair atmosphere, where you see and feel accomp- 
lishment. And you will enjoy living in beautiful, smog- 
free San Diego. 

“For greater career opportunity, for stimulating 
diversity — for your future’s sake — send for more infor- 
mation about CONVAIR-SAN DIEGO today! Write 
Mr. H. T. Brooks, Engineering Personnel, Dept. 67A.” 


CONVAIR 


SAN DIEGO 
3302 Pacific Highway, San Diego, California 


CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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Aeronautical Reviews 


Tuts SECTION reviews important period- 
icals, technical and research reports, and 
books received in the IAS Library in order 
to provide basic documentation for engi- 
neers and scientists. 


INTERNATIONAL AERONAUTICAL AbB- 
stracts, published as an insert in each 
issue, is an accelerated reviewing service 
covering worldwide scientific and technical 
literature. This work is performed by 
the IAS Staff and is supported by the Air 
Force Office of Scientific Research of the 
Air Research and Development Command. 


A list of the periodicals and reports 
series received in the IAS Library is pub- 
lished semiannually, in the January and 
July issues. 


The AERONAUTICAL ENGINEERING IN- 
DEX, published since 1947, provides an 
annual cumulation of the materials re- 
viewed in this section. 


THE IAS LIBRARY 


Publications reviewed in this sec- 
tion are maintained by the Library 
for use by the IAS Membership. 
They are not for sale but are made 
available through the facilities of 
the Library. 

LenpDING Services: Institute 
members, both Individual and 
Corporate, may borrow periodicals, 
reports, and books for a period of 
2 weeks, excluding time in transit. 
Excepted are certain reference books 
and those IAS publications that 
may be purchased. 

Puotocopy Services: The Li- 
brary is equipped to provide, as 
a service, positive photocopies of 
certain materials in its collections. 
Rates on request. 

For detailed information about 
these and other services, write to: 


John J. Glennon, Librarian 
Institute of the 
Aeronautical Sciences, Inc. 


2 East 64th Street 
New York 21, New York 


A Guide to the Current Literature 
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Subject Index to Periodicals & Reports 


Acoustics, Sound, & Noise 
Aerodynamics. 
Aerothermodynamics. . 
Boundary Layer. . 
Fluid Mechanics & “Aerodynamic 
Internal Flow..... 
Wings & Airfoils..... 
Aeroelasticity . 
Aeronautics, General. 
Air Transportation. . 
Airplane Design 
Airports: 
Aviation Medicine. . 
Computers. . 
Education & Training . 
Electronics. . 
Amplifiers. . 
Antennas. . 
Circuits & Components ee 
Dielectrics. . . 
Magnetic Devices. . 
Networks . 
Noise & Interference. 
Oscillators & Signal Generators. 
Rader... . 
Semiconductors. . 
Equipment 
Hydraulic & Pneumatic.... 
Flight Operating Problems. . 
Flight Testing... .. 
Fuels & Lubricants. . 
Gliders. 
Ice Formation & Prevention. 
Instruments. . 
Automatic Control... 
Flow Measuring Devices..... 
Temperature Measuring Devices. . . 


Machine Elements.............. 
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Materials. . 
Metals & Alloys. eee 
Metals & Alloys, Nonferrous. 
Nonmetallic Materials. .... . 

Mathematics... .. 

Mechanics. . 

Meteorology. . 

Military Aviation & Armament... 

Navigation...... 
Electronic Aids. . 

Nuclear Energy... 

Photography.......... 

Physics...... 

Power Plants 
Jet & Turbine.............. 
Ram-Jet & Pulse-Jet...... 
Rocket....... 

Production....... 
Metalworking. .. 

Propellers. ..... 

Reference Works... . 

Refueling in Flight... . 

Rotating Aircraft 

Safety. 

Space Travel. 

Structures. . 

Bars & Rods... 

Cylinders & Shells. 

Elasticity & Plasticity. . 

Plates. 

Sandwich Structures. . . 

Testing. . 

Thermal Stress... 
Thermodynamics. . . 

Combustion... . . 

Heat Transfer. . . 
VTOL & STOL.. 
Water-Borne Aircraft. . 
Wind Tunnels & Research Facilities 


PERIODICALS & 
INTERNATIONAL AERONAUTICAL ABSTRACTS. 
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List of Periodicals 


The publications listed below represent periodicals currently received in the |AS Library for abstracting in the Aero- 


nautical Reviews Section, including International Aeronautical Abstracts. 
the frequency of publication, and, in most cases, the annual subscription cost to recipients in the United States. 
Irreg., irregularly; M, monthly; Q, 


quency of publication is indicated as follows: BM, bimonthly; BW, biweekly; 
quarterly; SA, semiannually; W, weekly. 

These periodicals are maintained in the |AS Library and are made available through its lending, photocopy, and refer- 
ence facilities. The IAS Library does not sell these publications. 


Acad. Pol. Sci. Bul. Académie Polonaise des 
Sciences, Bulletin, Sniadeckich 8, Warsaw 10, 
Poland, Irreg. 

Acta Polytechnica. Royal Swedish Academy of 
Engineering Sciences, Stockholm, Sweden, 
Irreg 

Aerial. Marconi’s Wireless Telegraph, Chelms- 
ford, Essex, Eng., 

Aero, Herman Lingg Strasse 9, Munich 15, 
Germany, M, DM 12 

Aero Dig. Aero Digest, 14th & F Streets, NW, 
Washington 4, D.C., M, $5 

Aero. Eng. Rev. Aeronautical Engineering 
Review. Institute of the Aeronautical Sciences, 
Inc., 2 E. 64 St., New York 21, N.Y., M, $3 

Aéro France. Aéro Club de France, 6, rue 
Galilée, Paris 16, France, M, 1,200 fr. 

Aero Mag. Aero Magazine (Supplement to 
Velocidade), Caixa Pustal 4917, Sao Paulo, 
Brazil, M, Cr$200 (2 years) 

Aero. Purchasing. Aeronautical Purchasing, 812 
Huron Road, Cleveland 15, Ohio, M, $6 

Aero. Quart. Aeronautical Quarterly. Royal 
Aeronautical Society, 4 Hamilton Place, London 
W 1, England, Q, $8.55 

Aero Res. TN. Aero Research Technical Notes 
Aero Research Ltd., Duxford, Cambridge, 
England, M 

Aero. Soc. of India J. Aeronautical ry of 
India, Journal, New Delhi, India, Q, $ 

Aeronautics, Tower House, 
St., Strand, London WC 2, England, M, 
33s 

Aéronaves, Edificio Zingg, Caracas, Venezuela 

The Aeroplane, Bowling Green Lane, London 
EC 1, England, W, $14 

Aeroporika Nea, 4 Othonos St., Athens, Greece, M 

L’Aerotecnica. Associazione Italiana di Aero- 
tecnica, Piazza S. Bernardo 101, Rome, 
Italy, M, L.3,000 

Aerovox Res. Worker. Aerovox Research 
Worker. Aerovox Corp., New Bedford, Mass., 
M 


Les Ailes, 44 blvd. Malesherbes, Paris 8, France, 
W, 1,200 fr 


L'Air, 71 Elysées, Paris 8, France, M, 
1,500 fr. 

Air Age, Mehta House, Apollo St., Bombay 1, 
India, BM, 12 rupees 

Air BP. The British Petroleum Co., Ltd., Fins 
bury Circus, London, EC 2, England, Q 

Air Facts, 30 Rockefeller Plaza, New York 
20, Y., M, $3 

Air Force. Air Force Assn., Mills Bldg., Wash- 
ington 6, D.C., M, $4 

Air Line Pilot, Air Line Pilots  Assn., 
International, 55 St. & Cicero Ave., Chicago 38, 
Iit., M, $2.50 

Air Pictorial. Air Pictorial and Air Reserve 
Gazette. Air League of the British Empire, 
Londonderry House, 19 Park Lane, London 
W 1, England, M, £1 

Air Rev. Air Revue, 11 rue de Crayer, Brussels, 
Belgium, M, 350 fr. belge 

Air Safety Dig. Air Safety Digest. Flight 
Safety Foundation, 468 4th Ave., New York 16, 
N.Y., ¢ 

Air Transp. Air 10 Bridge St., 
New York 4, N.Y., M, $5 

Air U. Quart. Rev. :~ University Quarterly 
Review, Maxwell AFB, Ala., Q, $2 

Aircraft (Australia). Royal Aeronautical Society, 
Australian Division, etc., 26 Flinders St., 
Melbourne, Australia, M, 30s 

Aircraft (Canada), 341 Church St., Toronto 2, 
M, $5 


Aircraft Eng. Aircraft Engineering, 12 Blooms- 
bury Sq., London WC 1. England, M, 35s. 

Aircraft Heating Dig. Aircraft Heating Digest 
Janitrol Aircraft-Automotive Division, Surface 
Combustion Corp., Columbus 16, Ohio, Irreg 


Aircraft Prod. Aircraft Production, Dorset 
House, Stamford St., London SE 1, England, 
M, $6 

Airplane Patent Dig. Airplane Patent Digest. 
Manufacturers Aircraft Assn., Inc., 45 Rocke 
feller Plaza, New York 20, N.Y., SM 


Airports & Air Transp. Airports and Air Trans- 
portation, 92 Victoria St., London SW 1, 
England, BM, 15s 

Allis-Chalmers Elec. Rev. Allis-Chalmers Elec- 
trical Review. Allis-Chalmers Mfg. Co., 
Milwaukee, Wis., Q, $2 

AHS J. American Society, Journal, 
2 E. 64 St., New York 21, N.Y., Q, $ 

AHS Newsletter, American Helicopter Society, 
Newsletter, 2 E. 64 St., New York, 21 N.Y 
M, $3 

Am. Av. American Aviation, 1001 Vermont 
Ave., NW, Washington 5, D.C., SM, $5 

Am. Engr. American Engineer. National Soci 
ety of Professional Engineers, 2029 K St., NW, 
Washington 6, D.C., M, $3 

Am. Helicopter. American 1g 32 E. 
57 St., New York 22, N.Y., M, $3. 

American Aviation Daily, 1001 ocll Ave., 
NW, Washington 5, D.C., Daily, $200 

AMS Bul. American Meteorological Society, 
Bulletin, 3 Joy St., Boston 8, Mass., 10 issues 
per year, 38 

AN SSSR Dokl. Akademiia Nauk SSSR, 
Doklady, Moscow, U.S.S.R., 36 issues per year 

AN SSSR Mat. Inst. Trudy. Akademiia Nauk 
SSSR, Matematicheskii Institut, Trudy, Mos- 
cow, U.S.S.R., Irreg. 

AN SSSR Otd. Tekh. Nauk Izv. Akademiia 
Nauk SSSR, Otdelenie Tekhnicheskikh Nauk, 
Izvestiia, Moscow, U.S.S.R., M 

Anal. Chem. Analytical Chemistry. American 
Chemical Society, 1155 16th St. NW, Washing 
ton 6, D.C., M, $4.50 

Annals Phys. | of 111 5th Ave., 
New York , M, 

Appl. Hydraulics, 1240 
Ontario St., Cleveland 13, Ohio, M, $5 

Appl. Mech. Rev. Applied Mechanics Reviews. 
Southwest Research Institute, 8500 Culebra 
Rd., San Antonio 6, Tex., M, $25 

Appl. Sci. Res., Sect. A. Applied Scientific Re- 
search, Section A, 9 Lange Voorhout, The 
Hague, Netherlands, Irreg., 21.50 guilder 

Appl. Sci. Res., Sect. B. Applied Scientific 
Research, Section B, 9 Lange Voorhout, The 
Hague, Netherlands, Irreg., 21.50 guilder 

Approach. U.S. Naval Aviation Safety Center. 
Supt. of Documents, Washington 25, D.C., M, 
$2.50 

Arch. Budowy Maszyn. Archiwum Budowy 
Maszyn Polska Akademia Nauk, ul. Nowy 
Swiat 72, Warsaw, Poland, Q, 80 zl 

Arch. Mech. Stosowanej. Archiwum Mechaniki 
Stosowanej Polska Akademia Nauk, ul 
Nowy Swiat 72, Warsaw, Poland, Q, 100 zl. 

Argentina Aérea, Moreno 360, Buenos Aires, 
Argentina, M, $3 

ASEA Journal. ASEA, Vasteras, Sweden, M 

ASME Trans. American Society of Mechanical 
Engineers, Transactions, 20 W. 39 St., New 
York 18, N.Y., 8 issues per year, $12 

Asoc. Argent. Interplan. Rev. Asociacién Argen- 
tina Interplanetaria, Revista, Viamonte 867, 
Buenos Aires, Argentina, Q 


Assoc. Comp. Mach. J. Association for Comput- 
ing Machinery, Journal, 2 E. 63rd St., New 
York 21, N.Y., Q, $10 

ASTM Bul. American Society for Testing a 
rials, Bulletin, 1916 Race St., Phila. 3, Pa. 
issues per year, $2.75 


Astronautica Acta, Molkerbastei 5, Vienna 1, 
Austria; I. R. Maxwell & Co., Ltd., London, 
Paris, New York, Q, $8.60 

Auster News. Auster Aircraft Ltd., 
Aerodrome, Leicester, Eng., Q 

Australian J. Appl. Sci. Australian Journal of 
Applied Science. Commonwealth Scientific & 
Industrial Research Organization, 314 Albert 
st., East Melbourne C.2, Victoria, Australia, Q, 
£2 

Australian J. Phys. Australian Journal of 
Physics. Commonwealth Scientific and In- 
dustrial Research Organization, 314 Albert St., 
East Melbourne C.2., Australia, Q, 30s 

Auto. Control. Autom: atic Control, 430 Park 
Ave., New York 22, N.Y., M, $10 

Auto. Ind. Chestnut & 
56 Sts., Phila. 39, Pa., SM, 


Rearsby 


Information includes the publisher's address, 


The fre- 


Av. Age. Aviation Age, 205 E. 42 St., New York 
17, N.Y., M, $10 

Av. Res. & Devel. Aviation Research & De- 
velopment, 140 E. 40th St., New York 16, 
N.Y., M, $10 

Av. Week. Aviation Week, 330 W. 42 St., New 
York 36, N.Y., W, $6 

Avia Vliegwereld. Royal Aero Club of the 
Netherlands, Anna Paulownaplein 3, The 
Hague, Netherlands, BW. 11 fl. 

Aviagéo, Rua Uruguaiana 104-4, Rio de Janeiro, 
Brazil, M, Cr$600 

Aviation Week eae’ Dae 330 W. 42 St., 
New York 36, N.Y... 

Avi6n. Real Aéro de Espafia, Carrera de 
San Jerénimo 19, Madrid, Spain, M, 250 
pesetas 

Avtom. i Telemekh. Avtomatika i Telemekha 
nika. Institut Avtomatiki i Teemekhaniki, 
Otdelenie Tekhnicheskikh Nauk, Akademiia 
Nauk SSSR, Moscow, U.S.S.R., M 

Battelle Tech. Rev. Battelle Technical Review. 
Battelle Memorial Institute, 505 King Ave., 
Columbus 1, Ohio, M 

Bearing Engr. Bearing Engineer. The Torring- 
ton Company, 444 Madison Ave., New York 
22, N.Y., Irreg. 

Bee Hive, United Aircraft Corp., East 
Hartford, Conn., Q 

Bell System Tech. J. Bell System Technical 
Journal. American Telephone Tele 
graph Co, 195 Broadway, New York 7, 
N.Y., BM, $3 

BOAC Review. British Overseas Airways Corp., 
Stratton House, Piccadilly, London W 1, 
England, M 

Boeing Mag. Boeing Magazine. Boeing Air 
plane Co., 7755 E. Marginal Way, Seattle, 
Wash., M 

Bristol Quart. The Bristol Quarterly. Bristol 
Aeroplane Company, Ltd., Filton House, 
Bristol, England, Q 

Brit. Aircraft Ind. Bul. British Aircraft Industry 
Bulletin. Society of British Aircraft Con- 
structors, 29 King St., St. James, London SW 
1, England, Q 

Brit. Interpl. Soc. J. British Interplanetary 
Society, Journal, 12 Bessborough Gardens, 
London SW 1, England, BM, 24s 

Brit. J. Appl. Phys. British Journal of Applied 
Physics. Institute of Physics, 47 Belgrave 
Sq., London SW 1, England, M, $11.50 


Brit. Welding J. British Welding Journal 
Institute of Welding, 2 Buckingham Gardens, 
London, SW 1, England, M, £5 

Brown Boveri Rev. Brown Boveri Review 
Brown, Boveri & Co., Ltd., Baden, Switzerland, 
M 


Bul. Liais. Doc. Bulletin de Liaison et de 
Documentation du _  Secrétariat Général a 
l’Aviation Civile et Commerciale, 93 blvd. du 
Montparnasse, Paris 6, France, BM 

Bul. Stiint. Sect. Stiinte Mat. Fiz. Bulletin 
Stiintific, Sectiunea de Stiinte Matematice si 
Fizice, Academia Republicii Populare Romine, 
Bucarest, Rumania, Q 

BWK. Brennstoff-Warme-Kraft. VDI-Verlag, 
3, Diisseldorf, Germany, M, 
DM: 

Contes Philos. Soc. Proc. Cambridge 
Philosophical Society, Proceedings, Free School 
Lane, Cambridge, England, Q, £5 

Can. Aero. J. Canadian Aeronautical Journal 
Canadian Aeronautical Institute, Common- 
wealth Building, 77 Metcalfe St., ‘Ottawa 
Canada, M,$ 

Can. Airline Pilot. The Canadian Airline Pilot 
The Canadian Airline Pilots Assn., 400 Electric 
Railway Chambers, Winnipeg, Manitoba, 
Canada, Q 

Can. Flight. Canadian Flight, Canadian Owners 
& Pilots Assn., Box 734, Sta. B, Ottawa, Ont., 
Canada, BM, $4 


Can. J. Phys. Canadian Journal of Physics 
National Research Council, Ottawa 2, Canada 
M, $4 


Can. J. Tech. Canadian Journal of Technology 
National Research Council, Ottawa 2, Canada, 
BM, $3 

Canada, NAE Quart. Bul. Canada. National 
Aeronautical Establishment, Quarterly Bulletin, 
Montreal Road, Ottawa, Canada, Q 
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RCA-2N247—'‘‘Drift’’ Transistor for use as an RF 
amplifier in the AM broadcast-band and up into 
the short-wave bands. Flexible leads. 


RCA-2N219—For converter and mixer-oscillator 
applications in standard-AM broadcast-band re- 
ceivers. Has flexible leads. For linotetrar 3-pin 
base version, specify RCA-2N140. 


ae 


RCA-2N220—Exceptionally low-noise type for pre- 
amplifier or input stages of transistorized audio 
amplifiers operating from extremely small input 
signals. Has flexible leads. For linotetrar 3-pin 
base, specify RCA-2N175. 


RCA-2N269—For low-level, medium speed, on-off, 
control applications as in flip-flop and gating 
circuits of electronic computers. Flexible leads. 


RCA-2N217—For large-signal AF amplifier service. im 


In class B push-pull, two RCA-2N217’s can deliver 
max. signal power output of approximately 150 
milliwatts. Has flexible leads. For linotetrar 3-pin 
base, specify RCA-2N109. 


RCA-2N301—For audio-power output stages of equipment 
requiring high output with low distortion at high power 4 


gain. In class A, one RCA-2N301 can deliver a max.- 
signal power output of approximately 2.7 watts; a pair 
can deliver up to 12 watts in class B push-pull. For oper- 
ation at peak collector voltages as high as 60 volts, 


specify RCA-2N301-A. 


RCA-2N206—For moderate-power AF amplifier 
service. Meets military specification MIL-T- 
25380/4 USAF. (Max. collector dissipation, 75 
mw. at ambient temp. of 25°C.) Flexible leads. 


RCA-2N218—For 455-Ke IF amplifier applications 
in standard-AM broadcast-band receivers. Has 
flexible leads. For linotetrar 3-pin base, specify 
RCA-2N139. 


RCA-2N270—For large-signal AF amplifier service. 
In class A, one RCA-2N270 can deliver a max.- 
signal power output of approximately 60 milli- 
watts; in class B push-pull, a pair can deliver 
up to 500 milliwatts. Flexible leads. 


for top-flight performance 


RCA TRANSISTORS 


SPECIFY 


RCA offers a broad line of superior-quality transistors 
for RF, IF, AF Amplifiers, and Computer Switching service 
in aviation-electronics applications. 


When you design for airborne or ground-control electronic 


equipment, uniformity of transistor characteristics is vital. 


Special-purpose electronics apparatus requires transistors with 


the added feature of extreme stability. RCA’s advanced 


manufacturing techniques combined with rigid quality controls 
assure “top-flight performance” in all applications. Described 
here are some of the outstanding units from RCA’s broad line 


of junction transistors of the germanium p-n-p alloy type— 


now commercially available. 


) SEMICONDUCTOR DIVISION 


Radio Corporation of America 
Somerville, N. J. 


EAST 


Contact your RCA Field Representative for a 
discussion of the many advantages offered your 
specific designs by RCA Transistors. 


Newark 2, N. J. 
744 Broad Street 
HUmboldt 5-3900 


WEST........ los Angeles, Calif. 


6355 E. Washington Bivd. 
RAymond 3-8361 


MIDWEST ... . Chicago, Ill., Suite 1181, 


Merchandise Mart Plaza 
WHitehall 4-2900 


GOVERNMENT .. Doyton, Ohio 


224 N. Wilkinson Street 
HEmlock 5585 


Washington, D. C. 
1625 ‘'K"’ Street, N. W. 
District 7-1260 


For technical data on RCA Transistors, write to 
RCA Commercial Engineering, Sec. G-87-NN, 
Somerville, N. J. 
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Practically everywhere you look in a Boeing B-52D 
you see plastic parts built by Swedlow .... parts made 
of laminated transparent acrylic plastics, nylon, 
heat-resistant, and fiberglass laminates. The diversity 
of shapes and sizes is indicated by the items illustrated. 
Swedlow offers you highest quality of workmanship — a 
reliable record of delivery performance — technical 
expertness in formulating and fabricating. 


For complete information on Swedlow services, including 
new “honeycomb” cores and fabricated parts, we invite 
your inquiry on your company letterhead. 


The Boeing B-52D Stratofortress is on eight-jet, swept-wing, U.S. 
Air Force long-range heavy bomber now in production by Boeing. 
Wing span, 185 ft. Overall length, 156 ft. Tail height, 48 ft. Sweep- 
back, 35 deg. Gross weight, over 400,000 Ibs. Powered by eight 
Pratt & Whitney J57 turbojet engines, each rated in the 10,000 Ib. 
thrust class. Boeing-developed ‘‘Flying Boom"’ aerial refueling gives 
the B-52D virtually unlimited range beyond the specified ‘‘more than 
6000 miles.’’ Speed, 650 m.p.h. Service ceiling, over 50,000 ft 


POLYESTER REINFORCED 
FIBERGLASS PANEL SUPPORT 


Typical Swedlow Parts on the Boeing B-52D 


PANEL SUPPORT 


RACK 
PANEL SUPPOF 


SHIELD 


... More parts 
fabricated by Boeing from Swedlow 


laminated sheeting 


Nylon resin 
reinforced by 
nylon cloth. Used 
primarily as fuel 
cell support. 


Die-cut liners. 
Specification 


BMS8-9B Specification 
polyester BMS8-13A 
fiberglass 

reinforced 
laminate. 


acrylic, polyester, phenolic, ny 
resins .. . fillers of paper, fil 
erlon, and combinations the 
with reinforced faces. Tran: 


Swedlow 


PLASTICS COMPANY 


Los Angeles, Cal@fernia e Yul town, Ohio 
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CEC Recordings. Consolidated Electrodynamics 
Corp., 300 North Sierra Madre Villa, Pasa- 
dena, Calif., BM 


Chartered Mech. Engr. The Chartered Me- 
chanical Engineer; The Journal of the Institu- 
tion of Mechanical Engineers, 1 Birdcage Walk, 
Westminster, London SW 1, England, 10 
issues per year, £2. 5s. 6d. 


Cienc. Aero. Ciencia Aeronautica, Apartado 
de Correos 3879, Caracas, Venezuela, M, $4 
Collins Signal. Collins Radio Company, Cedar 

Rapids, Iowa, Q 

Comb. & Flame. Combustion and Flame. The 
Combustion Institute. Butterworths Scien- 
tific Publications, 4-5 Bell Yard, Temple Bar, 
London, WC 2, England; Interscience Pub- 
lishers, Inc., 250 Fifth Ave., New York 1, 
v.Y., Q, £5, 5s., $16 

Commun. on Pure & Appl. Math. Communica- 
tions on Pure and Applied Mathematics. Insti- 
tute of Mathematical Sciences, New York 
University. Interscience Publishers, Inc., 250 
Fifth Ave., New York 1, N.Y., Q, $8 

Cook Tech. Rev. Cook Technical Review, Cook 
Electric Co., 2700 N. Southport Ave., Chicago 
14, Lll., Irreg. 

Data Processing Digest. Canning, Sisson, & 
Associates, 914 South Robertson Blvd, Los 
Angeles 35, Calif., M, $24 

de Havilland Gazette. de Havilland Enterprise, 
Hatfield, Herts, England, Q 

Des. News. Design News, 3375 S. Bannock, 
Englewood, Colo., SM, $20 

Docaéro. Service de Documentation et d'In- 
formation Technique de Il’ Aéronautique (SDIT), 
2, avenue de la Porte d’Issy, Paris 15, France, 


Douglas Serv. Douglas Service. Douglas Air- 
craft Co., Inc., 3000 Ocean Park Blvd.. Santa 
Monica, Calif., BM 

Elec.Commun. Electrical Communication. In- 
ternational Telephone and vere Corp , 67 
Broad St., New York 4, N.Y., 


Elec. Energy. Electrical laa: 28 Essex St., 
Strand, London WC 2, England, M, $5 

Elec. Eng. Electrical Engineering. American 
Institute of 33 W. 39 St., 
New York 18, N.Y., 2 

Elec. Mfg. 1250 6th 
Ave. , New York 20, N.Y 

Electronic & Radio Eng. ae & Radio 
Engineer, incorporating Wireless Engineer, 
Dorset House, St., London SE 1, 
England, M, $7.5 

Electronic Appl. a. Rev. Electronic Applica- 
tions Reliability Review. Radio-Electronics- 
Television Manufacturers Assn.. 500 Fifth Ave., 
New York 36, N.Y., Irreg. 


Electronic Des. Electronic Design, 19 E. 62 St., 
New York 21, N.Y.,M 

Electronic Eng. Engineering, 28 
Essex St., Strand, London WC 2, England, M, 
$4 


Electronic Ind. & Tele-Tech. Electronic Indus 
tries & Tele-Tech., 480 Lexington Ave., New 
York 17, N.Y., M, 35 


Electronics, 330 W. 42 St, New York 36, N.Y., 
M, $6 

Energetica si str. Ioan Ghica 3, 
Bucarest, Rumania, M, lei 30 


Eng. J. Engineering Journal. Engineering In- 
stitute of Canada, 2050 Mansfield St., Montreal, 
Canada, M, $6 

The Engr. The Engineer, 28 Essex St.. London 
WC 2, England, W, £5 

Dig. The Engineers’ Wigmore 

, London W1, England, M, $7 

Quart. Env Quarterly. 
Institute of Environmental Engineers, Inc., 
and Environmental Equipment Institute, Inc., 
9 Spring St., Princeton, N.J., Q, $4 

Ericsson Tech. Ericsson Technics. Tele- 
fonaktiebolaget L.M. Ericsson, Stockholm 32, 
Sweden, SA 

Escher Wyss News. Escher Wyss Engineering 
Works Ltd., Zurich, Switzerland, Irreg. 

Air Workd. Esso Corp., 60 W. 49 

, New York 20, N.Y., BM 
News Digest. Esso Export Cup. 
5 Rockefeller Plaza, New York 21, N.Y., 

Bul. Fedération Aéronautique 
ale, Bulletin, 6, rue Galilée, Paris, France, Q 
FAI Circ. Inf. Fedération Aéronautique Inter- 
nationale, Circulaire d’Information, 6, rue 

Galilée, Paris, France, Irreg. 

Fasteners. Industrial Fasteners Institute, 1517 
Terminal Tower, Cleveland 13, Ohio, Q 

Flight, Dorset House, Stamford St., London SE 1 
England, 

Flight Control. Eclipse- Pioneer 
Aviation Corp., Teterboro, N.J., 


Flight Mag. ee Magazine, hog N. Haskell, 
Dallas, Tex., M, $3 


Bendix 


Flug-Revue, 44, Stuttgart, Ger- 
many, M, DM 25,20 
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Flugwehr und -Technik, 16 Promenadenstrasse 
Frauenfeld, Switzerland, M, 13 Sw. fr. 


Flugwelt, Bahnhofstr. 61, Wiesbaden, Germany, 
M, DM 21.60 


Flying, 366 Madison Ave., New York 17, N.Y., 
1, $4 


Flying Safety. USAF Office of Flying Safety. 
Superintendent of Documents, Washington 25, 
D.C., M, 

Forschung Gebiete Ing., Ausg. A. Forschung auf 
dem Gebiete des Ingenieurwesens, Ausgabe A. 
Verein deutscher Ingenieure, Bongardstr. 3, 
Diisseldorf, Germany, BM, DM 51 


Franklin Inst. J. Franklin Institute, Journal, 
Parkway at 20 St., Phila. 3, Pa., M, $10 

The Frontier. Armour Research Foundation, 
Illinois Institute of Technology, Technology 
Center, Chicago 16, Ill, Q 

Fusées et Recherche Aéronautique. Association 
pour |l’Encouragement a la Recherche Aéro- 
nautique, 1 rue de Courty, Paris 7, France, Q, 
5,500 fr 

G-E Rev. General Electric Review. 
Electric Co., Schenectady 5, N.Y., 

Gen. Radio Exper. General Radio Experimenter. 
General Radio Company, 275 Mass. Ave., 
Cambridge 39, Mass., M 

GM Eng. J. General Motors Engineering 

General Motors Technical Center, 

P.O. Box 177, North End Station, Detroit 2, 

Mich., BM 


Grazhdanskaia Aviatsiia. Glavnoe Upravlenie 
Grazhdanskogo Vozdushnogo Flota, Moscow, 
US.S.R 

Guild J. Guild Journal. The Guild of Air 
Pilots and Air Navigators of the British Empire, 
19 Park Lane, London W 1, England, Q 

Handley-Page Bul. Handley-Page Bulletin. 
Handley-Page Ltd., London NW 2, England, Q 

Hawker Siddeley Rev. Hawker Siddeley Review 
Hawker Siddeley Group Ltd., 18 St. James’s 
Square, London, SW 1, England, Q 

Helicopter Assn. Gt. Brit. J. Helicopter Assn. of 
>t. Britain, Journal, 4, The Sanctuary, West- 
minister, London SW 1, England, Q 

Hokkaidé Gakugei U. J. Sect. B. Hokkaidé 
Gakugei University, Journal, Section B, Sap 
poro, Japan, Q 

Honeywell Flight Lines. Aeronautical Division, 
Minneapolis-Honeywell Regulator Co., 2600 
Ridgeway Road, Minneapolis 13, Minn., BM 

Hosei U. Tech. Coll. Rep. Hosei University, 
Technical College, Reports, 7 Sinborityo, 
Azabu, Minato-ku, Tokyo, Japan, Irreg. 

Hunting Group Rev. Hunting Group Review, 4 
Dunraven St., Park Lane, London W 1, 
England, Q 

Hydraulic Engr. Hydraulic Engine “ 
Inc., 85 Grand St., Kingston, N.Y., 

IATA Bul. IATA Bulletin. mtr Air 
Transport Assn., International Aviation Bldg., 
1080 University St., Montreal 3, Canada, SA, 
$3.75 

IBM J. Res. & Devel. IBM Journal of Research 
and Development International Business 
Machines Corp., 590 Madison Ave., New York 
22, N.Y., Q, $3.50 

ICAO Bul. ICAO Bulletin. International Civil 
Aviation Organization, International Aviation 
Bldg., 1080 University St., Montreal 3, Canada, 
M, $2 

IEE Proc. B. Institution of Electrical Engineers, 
Proceedings, Part B, Savoy Place, London WC 
2, England, BM, £2 5s. 

Iimailu, Mannerheimintie 16-A, Helsinki, Fin- 
land, M, Fmk. 600 


IME Proc. Institution of Mechanical Engineers, 
Proceedings, 1 Birdcage Walk, Westminster, 
London SW 1, England, Irreg. 

Ind. & Eng. Chem. Industrial and Engineering 
Chemistry. American Chemical 1155 
16th St., NW, Washington 6, D.C., , $4.50 

Ind. Labs. Industrial ptaleowlay 201 N. 
Wells St., Chicago 6, Ill., M 


Ind. Quality Control. Industrial Quality Control. 
American Society for Quality Control, Inc., 
Room 6197, 161 W. Wisconsin Ave., Milwaukee 
3, Wis., M, $9 

Ind. Res. Newsletter. Industrial Research News- 
letter. Armour Research Foundation, Illinois 
Institute of Technology, Technology Center, 
Chicago 16, Ill., M 

Ind. Sci. & Eng. Industrial Science and Engi- 
neering, 201 N. Wells St., Chicago 6, Ill., BM 

Indian AF Quart. Indian Air Force Quarterly. 
Directorate of Training, Air HQ, New Delhi, 
India, Q 

Indian Airman, Roy Mansions, Behala, Calcutta 
34, India, M, 10 Rupees 

Indian Inst. Sci. J. Indian Institute of Science, 
Journal, Bangalore 3, India, M, $6.50 


Indian Skyways, Gandhigram Road, Juhu, 
Bombay 23, India, M, 20 Rupees 

Info. & Control. Information a Control, 111 
5th Ave., New York 3, N_Y., Q, $16 


General 


Electrol 
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Informations Aéronautiques. Union Syndicale 
des Industries Aéronautiques, 4 rue Galilée, 
Paris 16, France, W 

Ing.-Arch. Ingenieur-Archiv Neuenheimer 
Landstr. 24, Heidelberg, Germany, BM 

Inst. Electronics Proc. Institute of Electronics, 
Proceedings, 5 Baron Place, London SE 1, 
England, Irreg 

Inst. Navigation J. Institute of Navigation, 
Journal, 1 Kensington Gore, London SW 7, 
England, Q, $6 

Inst. Roy. Météor. Belg. Bul. Institut Royal 
Météorologique de Belgique, Bulletin, Uccle, 
Brabant, Belgium, Irreg. 

Inst. Transp. J. Institute of Transport, Journal, 
= Portland Place, London W 1, England, BM, 


2 ls. 
Instrumentation. Industrial Division, Minne- 
apolis-Honeywell Regulator Co., Wayne & 


Windrim Aves., Philadelphia 44, Pa., BM 
Instruments -_ Automation, 1600 N. Main St., 
Pontiac, Ill., M, $4 
Interavia, 6 ee Geneva, Switzerland, M, $7 
IRE. Proc. Institute of Radio Engineers, 
Proceedings, 1 E. 79 St., New York 21, N 
M, $18 
IRE Trans. Institute of Radio Engineers, 
Transactions, 2 E. 79th St., New York 21 


ANE. ee and Navigational Elec- 
tronics, Q, $ 

AP. and Propagation, Q, $ 

CS. Communications Systems, Q, 

EC. Electronic Computers, Q, $17 


ISA J. Instrument Society of America, Journal, 
1319 Allegheny Ave., Pittsburgh 33, Pa., M, $4 

Istanbul Tek. U. Bul. Istanbul Teknik Universi- 
tesi, Bilteni, Istanbul, Turkey, Annually 


Izmer. Tekh. Izmeritel’naia Tekhnika. Komitet 
Standartov, Mer i nykh_ Priborov, 
Moscow, USS R., BM 

Aero. Sci. Journal of the Aeronautical Sci- 
ences. Institute of the Aeronautical Sciences, 
Inc., 2 East 64th St., New York 21, N.Y., M, 
$15 

. Air Law & Commerce. Journal of Air Law & 
Commerce. Northwestern University, Chicago 
11, Q, $6 

. Appl. Mech. Journal of Applied Mechanics. 
American Society of ee Engineers, 
29 W. 39 St., New York 18, N.Y., Q, $5 


Appl. Phys. Journal of Applied Physics. 
American Institute of Physics, 57 E. 55 St., 
New York 22, N.Y., M, $12 
. Astronautics. pte. of Astronautics. Amer- 
ican Astronautical Society, 516 Fifth Ave., 
New York 36, N.Y., Q, $6 
Atmos. & Terrestrial Phys. Journal of At- 
mospheric and Terrestrial Physics, 4 Fitzroy 
Square, London WI, England; 122 E. 55th 
St., New York 22, N.Y., BM, $14 

Av. Med. Journal of Aviation Medicine. 
Aero Medical Assn., 2642 University Ave., St. 
Paul 14, Minn., BM, $7.50 
. Eng. Educ. Journal of Engineering Education. 
American Society for Engineering Education, 
University of Illinois, Urbana, Ill., M, $6 
Fluid Mech. Journal of Fluid Mechanics, 
Taylor & Francis Ltd., Red Lion Court, Fleet 
st., London EC 4, England; Academic Press, 
Inc., 111 5th Ave., New York 3, N.Y., BM, 
£5. 10s., $16.50 
. Math. & Mech. Journal of Mathematics & 
Mechanics. Graduate Institute for Applied 
Mathematics, University of Indiana, Blooming- 
ton, Ind., BM, $18 


17 
17 


— 


— 


— 


— 


J. Math. & Phys. Journal of Mathematics and 
Physics. MIT, Cambridge 39, Mass, Q, 
$6 


J. Mech. & Phys. Solids. Journal of the Me- 
chanics and Physics of Solids, 4 Fitzroy Square, 
London W 1, England; 122 E. 55th St., New 
York 22, N.Y., Q, $12.60 


. Meteorology. Journal of Meteorology. Amer- 
ican Meteorological Society, 3 Joy St., Boston 
8, Mass., BM, $9.50 


. Res. Journal of Research US. National 
Bureau of Standards. Supt. of Documents, 
Washington 25, D.C., M, $4 


Sci. & Ind. Res. Journal of Scientific & 
Industrial Research. Council of Scientific 
& Industrial Research, 20 Pusa Road, New 
Delhi 5, India, 15 Rupees 

. Sci. Instr. Journal of Scientific Instruments. 
Institute of Physics, 47 Belgrave Square, 
London SW 1, England, M. £5 

Space Flight. Journal of Space Flight (in- 
cluding the Rocket Newsletter). Chicago 
ocmes Society, 948 119 St., Whiting, Ind., 
M. $6 

. Tech. Journal of Technology, Bengal Engi- 
neering College, Superintendent Govt. Print- 
ing, Calcutta, India, SA, $2.50 
Japan Sci. Rev. Mech. & Elec. Eng. 
Science Review, Mechanical & Electrical 
Engineering. Japan Society of Mechanical 
Engineers (with cooperation of allied engi- 
neering societies and associations), Maro- 


— 


— 


— 


— 


The Japan 


| 
| 
| 
i 
‘ 
a I 
; 
| 
| 
] 
ty 
| 
3 


108 RERONAUTICAL ENGINEERING REVIEW JULY, 


nouchi Bldg.. Chiyoda-Ku, Tokyo, Japan, 

SA, $2 

Japan Soc. Aero. Eng. J. Japan Society of Aero- 
nautical Engineering, Journal, Kikokwan No. 3, 
l-chome, Shiba-Tamura-cho, Minato-ku, 
Tokyo, Japan, M 

JetAge. A. V. Roe, Ltd., P.O. Box 430, Toronto, 
Ontario, Canada, Q 

Jet Propulsion. American Rocket Society, 500 
Fifth Avenue, New York 36, N.Y., M, $12.50 

Joint Services Recognition Journal. Air Minis- 
try, Richmond Terrace, Whitehall, London SW 
1, England, M 

Kyushu U., Rep. Res. Inst. Appl. Mech. Kyushu 
University, Research Institute for Applied 
Mechanics, Reports, Fukuoka, Japan, SA 

Light Metals, peminn Green Lane, London EC 1, 
England, M, 

Lockheed Field ies: Dig. 
Service Digest. Lockheed 
Burbank, Calif., BM 


The Log. British Air Line Pilots Assn., 95 
Mount St., London W 1, England, M 

Lond. Math. Soc. Proc. London Mathematical 
Society, Proceedings, Amen House, London EC 
4, England, Q, £4 

Lubrication. The Texas Co., 135 E 
New York 17, N.Y., M 

Lubrication Eng. Lubrication Engineering 
American Society of Lubrication Engineers, 84 
E. Randolph St., Chicago 1, Ill., M, 36 

Luftfahrttechnik. Verein deutscher Ingenieure, 
Bongardstr. 3%, Diisseldorf, Germany, M, 
DM 43.50 


Mach. Des. Machine Design, 
Ohio, BW, $10 


Mag. of Magnesium. Magazine of Magnesium. 
Brooks & Perkins, Inc., 1950 Fort St 
Detroit 16, Mich., Q 


Mag. of Standards. Magazine of Standards 
American Standards Assn., Inc., 70 E. 45 St., 
New York 17, N.Y., M, $7 

Marconi Rev. The Marconi Review 
Wireless Telegraph Co. Ltd., 
England, Q 

i & Methods, 430 Park Ave 
22, N.Y., M, $2 

MATS Shee. Military Air Transport Service 
Supt. of Documents, Washington 25, D.C., M, 

2.25. 


Lockheed Field 
Aircraft Corp., 


f2nd St., 


Cleveland 15, 


Marconi's 
Chelmsford, 


, New York 


Mech. Eng. Mechanical Engineering. Ameri- 
can Society of Mechanical * =e 29 W. 
39 St., New York 18, N.Y., M, 

Mechanika. Central Library, hee School, 
155 Gdanska, Lodz, Poland, Irreg. 


Metal Treat. Metal Treatment and Drop 
Forging, 17 19 John Adam St., Adelphi, 
London WC 2, England, M, 30s. 

Metallurgia, 31 King St. W., 
England, M, 24s 

Meteor. Abs. & Bibliog. Meteorological Ab- 
stracts and Bibliography. American Meteoro 
logical Society, 3 Joy St., Boston 8, Mass., M, 
$8 

Meteorological Mag. The Meteorological Maga- 
zine. Air Ministry Meteorological Office 
British Information Services, 45 Rockefeller 
Plaza, New York 20, N.Y., M, $4 

Meteoros. Servicio Meteorolégico 
Buenos Aires, Argentina, Q, 40 pesos 

Mil. Med. Military Medicine. Assn. of Mili 
tary Surgeons, 1726 Eye Street, NW, Washing- 
ton, D.C., M, $7.50 

Military Aircraft Data Sheets. Aviation Studies 
(International) Ltd., 29-31 Cheval Place, 
Knightsbridge, London SW 7, England, Q, £2 

Missiles & Rockets, 1001 ams Avenue, NW, 
Washington 5, D.C., M, 


Mo. Weather Rev. oedool Weather Review 
U.S. Weather Bureau. Supt. of Documents 
Washington 25, D.C., M, $3 

Nav. Res. Logistics Quart. Naval Research 
Logistics Quarterly. Office of Naval Research. 
Superintendent of Documents Washington 25 

C., Q, $1.50 

Naval Av. News. Naval Aviation News. Chief 
of Naval Operations and Bureau of Aero- 
nautics. Superintendent of Documents, Wash- 
ington 25, D.C., M, $2 

Navigation. Institute of Navigation, University 
of California, 405 Hilgard Ave., Los Angeles 24, 
Calif., Q, $10 

News Eng. News in Engineering. Engineering 
Experiment Station, Ohio State University, 
Columbus 10, Ohio, Q, $1 

News Report, National Academy of Sciences. 
National Research Council, 2101 Constitution 
Ave., Washington 25, D.C., BM,$ $2 

Noise Control. Acoustical Society of America, 
57 East 55 St., New York 22, N.Y., BM, $8 

Notiz. Av. Notiziario de Aviazione. Ufficio del 
Segretario Generale, Ministero della Difesa 
Aeronautica, Rome, Italy, M 

Nuclear Eng. Nuclear Engineering, Bowling 
Green Lane, London EC 1, England, M, $7 


Manchester 3, 


Nacional, 


Official Air Line Guide, 1001 Vermont Ave., NW 
Washington 5, D.C., M, $13.50 

Oper. Res. Operations Seomrch, Operations 
Research Society of America, Mt. Royal & Guil 
ford Aves., Baltimore 2, Md., BM, $7.50 

Ordnance. American Ordnance Assn., 708 
Mills Bldg., Washington 6, D.C., BM, $4.50 

Pacific J. Math. Pacific Journal of Mathematics 
Univ. of California Press, Berkeley 4, Calif., 
Q, $12 

Papers in Meteorology & Geophys. Papers in 
Meteorology and Geophysics. Meteorological 
Research Institute, Mabashi, Suginami, Tokyo, 
Japan, Irreg 

Pegasus. Fairchild Engine and Airplane Corp., 
Hagerstown, Md., M 


Philips Tech. Rev. Philips Technical Review. 


N.V. Philips Co Eindhoven, Netherlands, 
M, $5 

Philos. Mag. The Philosophical Magazine, 
Red Lion Court, Fleet St., London EC 4 


England, M, £8 

Photogrammetric Eng. Photogrammetric Engi 
neering, American Society of Photogrammetry 
1515 Massachusetts Ave., NW, Washington 5, 
D.C., 5 issues per year, $6 

Photographic Eng. Photographic Engineering. 
Society of Photographic Engineers, Box 6077, 
Mid-City Sta., Washington 5, D.C., Q, $8 

Phys. Soc. Japan J. Physical Society of Japan 
Journal, Dept. of Physics, Faculty of Science, 
University of Tokyo, Bunkyo-ku, Tokyo 
Japan, M, $5 

Planes. Aircraft Industries Assn. of America, 
610 Shoreham Bldg., Washington 5, D.C., M 

Pol. Inst. Lot. Prace. Poland, Instytut Lot- 
nictwa, Prace. Ministerstwo Przemysu Maszy 
nowego, Warsaw, Poland, Irreg 

Prikl. Mat. i Mekh. Prikladnaia Matematika i 
Mekhanika, Akademiia Nauk SSSR, Moscow 
USSR, BM 

Prod. Eng. Product Engineering, 330 W. 42 St., 
New York 36, N.Y., M, $5 

Project Engr. Project Engineer. The Thermix 
Corp., Greenwich, Conn., M 

Propel, Mariagervej 4, Helsingor, Denmark, M 

Protar, Solothurn, Switzerland, BM, 15 Sw. fr. 

Quart. Appl. Math. 
matics 
R.1.,Q 

Quart. J. Mech. & Appl. Math. Quarterly 
Journal of Mechanics and Applied Mathe 
matics, Amen House, London EC 4, England, 
Q, 60s. 

RCA Rev. RCA Review. RCA Laboratories, 
Radio Corporation of America, Princeton, N_] 
Q, $2 

RAeS J. Royal Aeronautical Society, Journal 
4 Hamilton Place, London W 1, England, M, 
£ 10s. tid 


Quarterly of Applied Mathe 
Brown University, Providence 12 


Raketentech. & Raumfahrtforsch. Raketen 
technik und Raumfahrtforschung. Deutsche 
Gesellschaft fiir Raketentechnik und 


Raumfahrt, Neuensteiner Strasse 19, Stuttgart 
Zuffenhausen, Germany, Irreg., $1 per issue 
Rec. Ocean. Works Japan. Records of Oceano 
graphic Works in Japan. Japanese National 
Commission for UNESCO, 4-3 Kasumigasiki 

Chiyoda-ku, Tokyo, Japan, Irreg. 

La Recherche Aéronautique. Office National 
d'Etudes et de Recherches Aéronautiques 
(ONERA), 29 ave. de la Division-Leclerc, 
Chatillon-sous-Bagneux (Seine), France, BM, 
4,300 fr 


Repiiles, Engels tér 14, Budapest 5, Hungary, M, 
18 ft 

Res. Rev. Research Reviews of Naval 
Research, Department of the N vavy. Supt. of 
Documents, Washington 25, D C., M, $1.50 

Res. Trends. Research Trends Cornell Aero- 
nautical Laboratory, Inc., 4455 Genessee St., 
Buffalo 21, N.Y.,Q 

Rev. Aero. Revista de Aeronautica. 
tro del Aire, 8 Romero Robledo, 
Spain, M, 90 pesetas 


Rev. Math. Pures & Appl. Revue de Mathé- 
matiques Pures et Appliquées. Académie de la 
Republique Populaire Roumaine, 125, Calea 
Victoriei, Bucarest, Rumania, Irreg 

Rev. Méc. Appl. Revue de Méchanique Ap 
pliquée Institut de Mécanique Appliquée, 
Académie de la Republique Populaire Rou 
maine, 15 rue C. Mille, Bucarest, Rumania 
Irreg 

Rev. Nac. Aero. Revista Nacional de Aero- 
nautica, 741 Ave. Cordoba, Buenos Aires, 
Argentina, M, $6 

Rev. Phys. Revue de Physique, Academia Re 
publicii Populare Romine, Bucarest, Rumania, 
Irreg 

Rev. Sci. Instr. Review of Scientific Instruments. 
American Institute of Physics, 57 E. 55 St., 
New York 22, N.Y., M, $9 

Rev. Sci. Tech. Revue des Sciences Techniques 
Académie de la Republique Populaire Rou 
maine, 125, Calea Victoriei, Bucarest, Rumania 
Irreg 


Minis- 
Madrid, 


Rev. SNCASO. Revue SNCASO Société 
Nationale de Constructions Aéronautiques du 
Sud-Ouest, avenue Raymond Poincaré 105, 
Paris 16, France, Q 

Rev. Transp. Revista Transporturilor, Str. 
Ioan Ghica 3, Bucarest, Rumania, M, lei 30 

Riv. Aero. Rivista Aeronautica Ministero 
Difesa—Aeronautica, viale dell’'Universita 4, 
Rome, Italy, M, $7 

Riv. Med. Aero. Rivista di Medicina Aero- 
nautica, via P. Gobetti 2, Rome, Italy, Q, 
L. 3,600 

Riv. Meteorologia Aero. Rivista di Meteorologia 
Aeronautica. Servizio Meteorologico d’Aero- 
nautica, via San Vincenzo di Paoli 11, Rome, 
Italy, Q, L. 3,000 

~— Soc. Edin. Proc. A. Royal Society of 

Edinburgh, Proceedings, Section A, Mathe- 
a and Physical Sciences, 22 George St., 
Edinburgh 2, Scotland, Irreg. 

Royal Soc. (London) Philos. Trans. Ser. A. 
Royal Society (London), Philosophical Trans- 
actions, Series A, Mathematical and Physical 
Sciences, Burlington House, Piccadilly, London 
W 1, England, Irreg., £9 9s. 

Royal Soc. (London) Proc. Ser. A. Royal Society 
(London), Proceedings, Series A, Mathematical 
and Physical Sciences, Burlington House, Pic- 
cadilly, London W 1, England, Irreg 

Rozprawy Inzynierskie. Polska Akademia Nauk, 
ul. Nowy Swiat 72, Warsaw, Poland, Q, 80 zl. 

Ryan Reporter. Ryan Aeronautical Co., P.O. 
Box 311, San Diego 12, Calif. 

Saab Sonics. Saab Aircraft Co., Linképing, 
Sweden, Irreg. 

SAE J. Society of Automotive Engineers, 
Journal, 485 Lex. Ave., New York 17, N.Y., M, 
$10 


Safety News Letter, Air Transp. Sect. Safety 
News Letter, Air Transport Section. National 
Safety Council, Chicago 11, Illinois, M 

Sailplane and Glider, 8 Lower Belgrave St., 
London SW 1, England, BM, 12s. 9d. 

Saro Prog. Saro Progress. Saunders-Roe Ltd., 
East Cowes, Isle of Wight, England, Q 

SBAC Press Summary. Society of British 
Aircraft 29 King St., St. James’s, 
London SW 1 England, 

Schw. hare-Rev. Schweizer Aero Revue, Aero- 
Club der Schweiz, Hirschengraben 22, Zurich, 
Switzerland, M, 18 Sw. fr 

Sci. Mo. The Scientific Monthly. American 
Assn. for the Advancement of Science, 1515 
Mass. Ave., NW, Washington 5, D.C., M, 


Science. American Assn. for the Advancement 

Science, Ave., NW, Washington 
W, $7. 

bie Selec. “nad Phys. Series of Selected Pa 
pers in Physics Physical Society of Japan, 
Dept. of Physics, Faculty of Science, Univer- 
sity of Tokyo, Bunkyo, Tokyo, Japan, Irreg 

Sheil Av. News. Shell Aviation News. Aviation 
Dept., Shell Oil Co., 50 W. 50 St., New York 20, 
N.Y 

Sky & Tel. Sky & Telescope, Harvard College 
Observatory, 60 Garden St Cambridge 38, 
Mass., M, $5 

Skyline. North American Aviation, Inc., Inter 
national Airport, Los Angeles 45, Calif., Q 

Skyways, 122 E. 42 St., New York, N.Y., M, $4 

SLAE J. Society of Licensed Aircraft Engineers, 
Journal (incorporating The Technical Instruc- 
tor), | High St., Maidenhead, Berkshire, Eng 
land, M, 30s 

So. Afr. Interpl. Soc. J. South African Inter- 
planetary Society, Journal, P.O. Box 2330, 
Johannesburg, Union of South Africa, Q, 10s 


Soaring. Soaring Society of America and the 
Soaring Assn. of Canada, P.O. Box 71, Elmira, 
N.Y.; Ferguson Rd., Dallas 28, Tex., BM, $4 

Soc. Inst. Tech. Trans. Society of Instrument 
Technology, Transactions, 4, Grosvenor Gar- 
dens, London SW 1, England, Q, £2 10s 

Solar Blast. Solar Aircraft Co., 
Calif.,Q 

Sov. Phys.—Acous. Soviet Physics Acoustics 
American Institute of Physics, 57 E. 55 St 
New York 22, N.Y., Q, $20 

Sov. Phys.—Dokl. Soviet Physics—Doklady 
(Physics Section), American Institute of Phys- 
ies, 57 E. 55 St., New York 22, N.Y., BM, $ 

Sov. Phys.—-JETP. Soviet Physics JE TP 
(Journal of Experimental and Theoretical 
Physics), American Institute of aie 57 E 
55 St., New York 22, N.Y., M, $6 

Sov. Phys.—Tech. Phys. Soviet Physics 
Technical Physics, American Me of Phys 
ies, 57 E. 55 St., New York 22, N.Y., M, $90 

Spaceflight. British Interplanetary Society, 12 
Bessborough Gardens, London SW 1, England 

SPE J. Society of Plastic Engineers, Journal, 
35 East Putnam Ave., Greenwich, Conn., M, $4 

Sperry Eng. Rev. Sperry Engineering Review, 
Sperry Gyroscope Co., Great Neck, N.Y., BM 


San Diego 12, 
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NEW DEPARTURE e DIVISION OF GENERAL MOTORS e BRISTOL, CONN. 


NEW DEPARTURE 


PERFORMANCE 
PROVED... 
IN THE AIR! 


New records are continually being piled up 
by America’s many types of ultra-fast, high 
flying jet aircraft. And these records provide 
strong testimony as to the reliability of the 
vitally important bearings used — New 
Departure ball bearings such as the turbine 
mainshaft bearings developed through New 
Departure’s extensive Aircraft Bear- 
ing Research Program. 


And looking ahead to the even more 
powerful and faster aircraft yet to 
fly, New Departure is developing ball 
bearings to help make their flight 
success complete. 


Split ring mainshaft bearing has 
high thrust capacity. Stabilized 
for high temperature operation. 


Send for bearing catalog ABC 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 
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Sperry Rev. The Sperry Review. The Sperry 
Gyroscope Co., Ltd., Great West Road, 
Brentford, Middlesex, England, SA 


Sperryscope. Sperry Rand Corp., 30 Rocke- 
feller Plaza, New York 20, N.Y., Q 

SRI J. Stanford Research Institute, Journal, 
Menlo Park, Calif., Q, $4 

Steel Processing & Conversion, 624 Grant Bldg., 
Pittsburgh 30, Pa., M, $2.50 

Strojniski Vestnik. ASkeréeva 28, Ljubljana, 
Vugoslavia, Q, 520 din 

Stud. Cerc. Mec. Aplic. Studii si Cercetari de 
Mecanica Aplicata. Academia Republicii Pop- 
ulare Romine, Bucarest, Rumania, Q 

Stud. Cerc. Stiint. Studii si Cercetari Stiintifice. 
Academia Republicii Populare Romine, Buca- 
rest, Rumania, Q 

Sylvania Technologist. Sylvania Electric Prod- 
ucts, Inc., Bayside, N.Y., Q, $1.50 


Taylor Teoh. Taylor Technology. Taylor In- 
strument Companies, Rochester 1, N.Y., Q 

Tec. Ital. Technica Italiana. Consiglio Nazion- 
ale delle Ricerche, via Beccaria 6, Trieste, 
Italy, M, L. 6,000 


Tech. et Sci. Aéronautiques. Technique et 
Science Aéronautiques. Assn. Frangaise des 
Ingénieurs et Techniciens de 1l’Aéronautique 
(AFITA), 6 rue Cimarosa, Paris 16, France, 
BM 

Tech. Lotnicza. Technika Lotnicza, Nowowie}- 
ska 24, Warsaw 10, Poland, BM, 54 zl. 

Tech. News Bull. Technical News Bulletin. 
U.S. National Bureau of Standards. Supt. 
of Documents, Washington 25, D.C., M, $1 

Tech. Rev. The Technology Review. MIT, 
Cambridge 39, Mass., M, $4 


Tek. Tidsk. Teknisk Tidskrift. Svenska Tek- 
nologféreningen, Box 841, Stockholm 1, 
Sweden, W, 50 kr. 

Tex. Eng. Exp. Sta. News. ‘Texas Engineering 
Experiment Station News, College Station, 
Tex.,Q 

Thermik, Obere Maschstrasse 8, Géttingen, 
Germany, M, DM 10 

Thompson Prod. Eng. Bul. Thompson Products 
Engineering Bulletin. Thompson Products, 
Inc., 23555 Euclid Ave., Cleveland 17, Ohio, 
Irreg 

Tohoku U. Rep. Inst. High Speed Mech. 
Téhoku University, Institute of High Speed 
Mechanics, Reports, Sendai, Japan 


Tool Engr. Tool Engineer. American Society 
of Tool Engineers, 10700 Puritan Ave., Detroit 
38, Mich., M, $6 

Trend in Eng. The Trend in Engineering 
Engineering Experiment Station, University of 
Washington, Seattle 5, Wash., Q 

U.S. Air Serv. US. Air Services, Transportation 
Bldg., Washington 6, D.C., M, $3 

U.S. Nav. Inst. Proc. United States Naval 
Institute, Proceedings, Annapolis, Md., M, $3 

VDI-Zeitschrift. Verein deutscher Ingenieure, 
Bongardstrasse %, Dusseldorf, Germany, 3 
issues per month, DM 60 


Vickers Mag. Vickers, Ltd., Vickers House, 
London SW 1, England, SA 

Vitesse-Speed, 28, rue Vaneau, Paris 7, France, M 

De Vliegende Hollander. Royal Netherlands 
Air Force, Gevers Deynootplein 5, Scheven- 
ingen, Netherlands, M, 5.50 fl. 


W. U. Tech. Rev. Western Union Technical 
Review. Western Union Telegraph Co, 60 
Hudson St., New York 13, N.Y., Q, $1.50 

Wasserwirtschaft, Pfizerstrasse 5-7, Stuttgart, 
Germany, M, DM 30 


Welding J. Welding Journal. American Weld- 
ing Society, 33 W. 39 St., New York 18, N.Y., 
M, 

Weltraumfahrt, Stuttgarterstr. 20, Frankfurt 
a.M., Germany, Q, DM 9.84 

Western Av. Western Aviation, 4328 Sunset 
Blvd., Los Angeles 29, Calif., M, $3 

Westinghouse Engr. Westinghouse Engineer 
Westinghouse Electric Corp., P.O. Box 2278, 
3 Gateway Center, Pittsburgh 30, Pa., BM, 
$2.50 


Whites Av. Whites Aviation, Dilworth Bldg., 
Queen St., Auckland, New Zealand, M, $3 


Wings. Royal New Zealand Aero Club, Inc., 
1 Marion St., Wellington, N.Z., M, 15s. 


Wireless Engr. Wireless Engineer, Dorset 
House, Stamford St., London SE 1, England, 
M, $7.50 


Wireless World, Dorset House, Stamford St., 
London SE 1, England, M, $5 


WMO Bul. WMO Bulletin. World Meteoro- 
logical Organization, Campagne Rigot, ave. de 
la Paix, Geneva, Switzerland, Q, 4 Sw. fr. 


ZAMM. Zeitschrift fiir angewandte Mathe- 
matik und Mechanik, Mohrenstr. 39, Berlin 
W8, Germany, M, DM 60 


ZAMP. Zeitschrift fiir angewandte Mathe- 
Physik, Basel 10, Switzerland, BM, 
48 Sw. fr. 


ZFW. Zeitschrift fiir Flugwissenschaften. Wie- 
senschaftliche Gesellschaft fiir Luftfahrt e.V. 
(WGL), Burgplatz 1, Braunschweig, Germany, 
M, DM 48 


Acoustics, Sound, & Noise 


Propagation of Sound Into a Wind- 
Created Shadow Zone. Appendix A 
Ray Acoustics in a Wind Gradient. 
David C. Pridmore-Brown. U.S., NACA 
Rep. RM 57B25, Apr. 22, 1957. 25 pp. 
Derivation of a general wave equation gov- 
erning the propagation of sound in a 
stratified moving medium, the velocity of 
which varies only along one coordinate. 


Aerodynamics 


Applying the Jet Flap. David W. H. 
Godfrey. The Aeroplane, Apr. 12, 1957, 
pp. 511-518 Review of the develop- 
ment work on the jet flap, discussion of the 
basic principles, and applications to air- 
craft. 

Low Speed Wind Tunnel Tests on Per- 
forated Square Flat Plates Normal to the 
Airstream: Drag and Velocity Fluctua- 
tion Measurements. B. G. de Bray. 
(Gt. Brit. RAE TN Aero.2475, Oct., 
1956). Gt. Brit., ARC CP 323, 1957. 
13 pp. BIS, New York, $0.45. 

The Effect of Flexibility on the Drag 
Polar of an Aircraft. W. P. Rodden, T. 
KE. Surber, and H. C. Vetter. J. Aero. 
Sct., June, 1957, pp. 456-458. Analysis 
which indicates that neglecting the effects 
of flexibility on the trimmed drag polar is 
only justified for slightly swept wings. 

Vortex Interference Effects on the 
Aerodynamics of Slender Airplanes and 
Missiles. Alvin H. Sacks. (JAS 25th 
Annual Meeting, New York, Jan. 28-31, 
1957, Preprint 688.) J. Aero. Sci., June, 
1957, pp. 398-402, 412. 18 refs. Descrip- 
tion of a method for calculating the vortex 
strengths and positions at the tail and, 
particularly, the corresponding forces and 
moments due to vortex interference. 


Aerothermodynamics 


Aerodynamische Erwaérmung-die Hitze- 
schwelle in der Luftfahrt. Theodore von 
Karman. Flugwelt, Mar., 1957, pp. 163 
164. In German. Analysis of aerody- 
namic heating in terms of heat transfer, 
heat conduction, and cooling methods. 

Note on the Aerodynamic Heating of an 
Oscillating Insulated Surface. Stephen H 
Maslen and Simon = Ostrach. Quart. 
Appl. Math., Apr., 1957, pp. 98-101. 
Analysis of a doubly infinite plane sur- 
face which is oscillating axially in a vis- 
cous and heat-conducting fluid, to deter- 
mine the effect of insulating the surface, 
at a given time, on the equilibrium state 

A New Technique for Investigating 
Heat Transfer and Surface Phenomena 
Under Hypersonic Flow Conditions. An- 
tonio Ferri and Paul A. Libby. De 
Aero. Sci., June, 1957, pp. 464, 465. 
Description of the shrouded-model tech- 
nique. 

Normal Conduction Effects on Heat- 
Transfer Data During Transient Heating 
of Thin-Skin Models. Morton Cooper 
and Edward E. Mayo. J. Aero. Sci., 
June, 1957, pp. 461, 462. Analysis of 
heating in thin-skin structures to estab 


lish the magnitude of the error involved 
by neglecting the presence of a fill mate- 
rial to show that, even for the best of fill 
materials, the errors might be significant. 

Free Molecular Flow Forces and Heat 
Transfer for an Infinite Circular Cylinder 
at Angle of Attack. L. Talbot. J. Aero. 
Sci., June, 1957, pp. 458, 459. OSR-ONR- 
supported research. 

Tables of Various Mach Number Func- 
tions for Specific-Heat Ratios From 1.28 
to 1.38. U.S., NACA TN 3981, Apr., 
1957. 76 pp. 


Boundary Layer 


Boundary Layer Stabilization by Dis- 
tributed Damping. Max O. Kramer. 
J. Aero. Sci., June, 1957, pp. 459, 460. 
Experimental investigation which shows 
the relative increase of the transition 
Reynolds Number in the center of the 
cylindrical wall as a function of the two 
main parameters of the damping rubber 
lining—the resistivity and the resiliency. 

Note on the Boundary-Layer Instability 
on a Flat Plate Stopped Suddenly. Fran- 
cis R. Hama. J. Aero Sci., June, 1957, 
pp. 471, 472. OSR-supported discussion 
of the stability of a two-dimensional 
negative vortex under three-dimensional 
disturbances with emphasis on the de- 
celeration of a flat plate. It is shown that 
the boundary layer is unstable in the de- 
celeration stage but that the instability 
is harmless and will not cause transition. 

Some New Conceptions of the Mecha- 
nism of Stall in Turbulent Boundary Lay- 
ers. Stephen J. Kline. J. Aero. Sci., 
June, 1957, pp. 470, 471. Discussion 
which concludes that the inception of 
stall is usually a three-dimensional tran- 
sient phenomenon which is called transi- 
tory stall. The transitory spots of stall 
are viewed as a mechanism that is 
adapted by the fluid to supply the energy 
needed by the very slow moving layers 
near the wall in order to negotiate ad- 
verse pressure gradient. 


Fluid Mechanics & Aerodynamic Theory 


Calculation of Axially Symmetric Cavi- 
ties and Jets. P.R. Garabedian. Pacific 
J. Math., Winter, 1956, pp. 611-684. 
IS refs. Theoretical investigation of 
steady, axially symmetric, irrotational 
flows of an incompressible liquid for the 
purpose of deriving systematic calcula 
tion techniques for free surface flows 
The mathematical theory of cavities and 
jets is extended to obtain numerical 
results. 

On the Pressure Losses for Turbulent 
Flow in Smooth Pipe Bends. II. H. 
Ito. Tohoku U., Rep. Inst. High Speed 
Mech., vol. 7, 1956, pp. 149-174. 18 refs 
Theoretical investigation to derive a for- 
mula, based on the logarithmic velocity- 
distribution law, which is valid for Reyn- 
olds Numbers above 2 & 10°. A method 
is found for deriving the characteristic 
dimensionless variables, including the 
Dean Number in the case of laminar flow, 
which determine the influence of curvature 
for flow in curved pipes. 

La Perturbation de 1l’Ecoulement Molé- 
culaire Libre Produite par un Obstacle. 
M. Lune and J. Luboniski. Bul. Acad 
Polonatse Sci., No. 1, 1957, pp. 47-57 
In French. Development of an approxi 
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Trim tab actuators in elevators, ailerons and 
outboard rudders. 
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ie Reported world’s longest range airplane, Lockheed’s . 

y- Model 1649 luxury liner can fly 6,300 miles Outboard screw jacks, 2 in each wing section. 
‘¥ non-stop without tapping fuel reserves. Wingspan 
at of 150’ is longest of any transport plane. 

of Takeoff weight 78 tons. Cruising speed 

n- 350 MPH. Total horsepower 13,600. 
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34. Western Gear’s wing flap system on 
‘ : Lockheed’s newest and largest luxury liner, 
“a Model 1649, using ball screws to actuate 
“td 335 sq. ft. of wing flap area, helps in takeoff and 
vs landing. Western Gear trim tab controls on 
nd both outboard rudders, elevators and ailerons aid 
Pal in maintaining steady, true flight. 
ont Assignment to design and construct such important 
) control systems is evidence of Lockheed faith in Western 
i: Gear. Western Gear equipment is aboard virtually 
of. every major aircraft flying today, both commercial and 
ty military. Take advantage of 40 years of service to the aviation 
n- industry. Call on a Western Gear aircraft specialist for 
ay recommendations. Address General Offices, 
Western Gear, P.O. Box 182, Lynwood, California. 
~ “The difference is reliability” * Since 1888 5648 
lé- 
le. PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.) 
ad ; SEATTLE AND HOUSTON— REPRESENTATIVES IN PRINCIPAL CITIES 


ENGINEERS AND MANUFACTURERS 
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| MEN OF EXPERIENCE 


IF YOU'RE LOOKING FOR A BETTER JOB 


THIS LIST 


ls of interesting and challenging openings at ARO, 
Inc., contract operator for the U.S. Air Force's 
huge wind tunnel and engine test facilities. 


(1 HYPERSONIC AERODYNAMICISTS — Theoretical 


and experimental study of hypervelocity airflows 


[2] AEROPHYSICISTS — Theoretical and experimen- 
tal work in shock tubes, radiative heat trans- 
fer from gases, molecular and atomic collisions, 


electrical discharges, spectroscopy and allied 
fields. 


AERONAUTICAL ENGINEERS — Experience in 


wind tunnel testing or propulsion testing 


PHYSICAL CHEMISTS — Advanced study or ex- 


perience in kinetics of nitrogen oxygen reactions 


PHYSICISTS — Experience in schlieren work 


Sie 


MATHEMATICIANS — Experience in wind tunnel 
data reduction 


DESIGN CHECKERS -— Design experience on 


Pe wind tunnel test equipment 


STRESS ANALYSISTS - Experience in wind tune 
nel test equipment with high temperature range 
involving thermal stresses 


Permanent long range high-level creative work 
with security and job stability. Excellent start- 
ing salaries and living conditions. 


For more information write to: 


DEAN ING, Technical Employment 
Box 162 


ARO,INC. 


TULLAHOMA, TENNESSEE 
; subsidiary of Sverdrup & Parcel 


ARNOLD ENGINEERING DEVELOPS 


mate method to determine the elements 
of a flow field and the aerodynamic forces 
in the motion of a rarefied gas around an 
obstacle. 

Newtonian Flow Theory for Slender 
Bodies. J. D. Cole. (RAND Corp 
Rep. P-926, Sept. 28, 1956). J. Aero. 
Sci., June, 1957, pp. 448-455. 10 refs. 
Analysis of Newtonian flow theory, in 
terms of gas dynamics and hypersonic 
small-disturbance theory, in order to aid 
the aerodynamicist in the design of air 
frames for hypersonic speeds. 

Problemas de Aerofisica en las Re- 
giones Hipersénicas. John W. Bond, Jr. 
Rev. Aérea Latinoamericana, Mar., 1957, 
pp. 9-11, 26, 28. In Spanish. Discussion 
of the aerophysical problems in the hyper- 
sonic region. 

A Note on the Solution of a Non-Linear 
Transonic Flow Equation. John T. Ro- 
backer and Albert D. Wheelon. J. Math. 
& Phys., Oct., 1956, pp. 321, 322. Method 
for systematically generating particular 
solutions for the nonlinear term of the 
transonic equations. 

Note on the Turbulent Shear Stress 
Near a Wall. H.G. Elrod, Jr. J. Aero. 
Sci., June, 1957, pp. 468, 469. Analysis 
to show the manner in which the tur- 
bulent contribution to shear stress van- 
ishes in the neighborhood of a wall bound- 
ing the two-dimensional established flow 
of an incompressible fluid. 


Internal Flow 


Slow Viscous Flow Within Circular Cyl- 
inders. D. G. Mabey. J. RAeS, Apr., 
1957, pp. 281-2838. Exact solution of the 
streamlines of the slow viscous motion 
inside a cylinder with partially moving 
walls. 

Theorie iiber die Gitterstrémung belie- 
big geformter Fliigelprofile mit grossen 
Wolbungs- und Dickenverhiltnissen. H. 
Murai. Tohoku U., Rep. Inst. High Speed 
Mech., vol. 7, 1956, pp. 15-29. In German. 
Development of a theory for grid flow of 
arbitrarily shaped airfoil profiles with 
high camber and thickness ratios. 

Wide-Angle Diffusers of High Perform- 
ance and Diffuser Flow Mechanisms. 
S. J. Kline, C. A. Moore, and D. L. Coch- 
ran. J. Aero. Sct., June, 1957, pp. 469, 
470. Discussion of diffuser performance 
considering three basic parameters and 
four regimes of flow. 

Flight Determination of Drag of Nor- 
mal-Shock Nose Inlets with Various Cowl- 
ing Profiles at Mach Numbers from 0.9 
to 1.5. Appendix—Method Used to De- 
termine the Drag and Mass-Flow Ratio 
for Normal-Shock Nose Inlets. R. I. 
Sears, C. F. Merlet, and L. W. Putland. 
U.S., NACA Rep. 1281, 1956. 19 pp. 
Supt. of Doc., Wash., $0.25. Test results 
on NACA l-series, parabolic, and conic 
cowling profiles to investigate the ex- 
ternal drag characteristics at an angle of 
attack of zero degrees. 

Intensity, Scale, and Spectra of Tur- 
bulence in Mixing Region of Free Sub- 
sonic Jet. Appendix A, B— Analysis of 
Turbulence Spectra and Autocorrelograms. 
James C. Laurence. U.S., NACA Rep. 
1292, 1956. 27 pp. 24 refs. Supt. of 
Doc., Wash., $0.30. Hot-wire anemome- 
ter measurements to obtain a scale, from a 


(Continued on page 133) 
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Speed! Of all structural metals, Magnesium costs less to machine 


In the picture above, a lathe is making a roughing cut of 
0.800” in an eight inch magnesium billet. The feed is 0.030 
inches per revolution at a speed of 630 feet per minute. In 
finishing operations, cuts of 0.500” can be made with a feed 
of 0.003 ipr and a speed of 5,000 fpm. 


That’s real speed and efficiency—the kind you can always 
expect when you machine magnesium. This remarkable 
metal can be milled, drilled, sawed, reamed, bored, planed, 
tapped and threaded faster than any other structural metal! 


Faster machining means easier machining and lower cost 
machining. It means more production per hour and per 
dollar, and longer tool life. 


You 


The following table shows how well magnesium compares 
to the others: 


METAL RELATIVE MACHINABILITY 
magnesium 1.0 
cast aluminum 1.8 
brass 2.3 
cast iron 3.5 
rolled aluminum 5.0 
mild steel 6.5 


Let us give you more information about the machinability of 
magnesium. Contact the nearest Dow sales office or write to 
THE DOW CHEMICAL COMPANY, Magnesium Department, 
Midland, Michigan, Dept. MA 1404C. 


CAN DEPEND ON 
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ssistant Chief Engineer 
evelopment of CONVAIR. 
TRONAUTICS, received 


famous V-2 rocket. He 
for directing t 
research and technical 
development of the 
Atlas ICBM. 


“The Atlas Intercontinental Ballistic Missile, now being 
designed and developed by CoNVAIR-ASTRONAUTICS, Will 
be, for a time during its flight, a true space vehicle. At 
hypersonic speeds, it will travel hundreds of miles 
beyond the earth’s atmosphere. 

“That’s why our top theoretical scientists here at 
CONVAIR-ASTRONAUTICS are exploring every implication 
of flight into space. Even now these men are thinking in 
terms of multi-stage rocketry, re-entry, solar propulsion 
and cosmic dust bombardment. Other teams of our engi- 
neers and technicians are engaged in the practical appli- 
cation of this new science, Astronautics. 

“Our first job here at CONVAIR-ASTRONAUTICS, of 
course, is to make the Atlas ICBM operative, for we 
are aware that this is a top priority weapon. You — as 
an engineer — can appreciate the stimulating atmosphere 
generated by a project so vital to America’s defense. 


“As a graduate engineer or scientist with an aptitude 
for creative thinking, your future is with ConvarR- 
ASTRONAUTICS. Here you will associate with the leaders 
in this advanced field — work in our new $40,000,000 
facility. You will see and feel the kind of achievement 
that means personal progress. And you will enjoy living 
at its best in beautiful, smog-free San Diego. 

“For your future’s sake, write today to: Mr. G. N. 
McMillan, Engineering Personnel, Dept. 771.’ 


CONVAIR 


ASTRONAUTICS 
3302 Pacific Highway, San Diego, California 


CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 


| “We’re developing the Atlas ICB 
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AERONAUTICAL ABSTRACTS | 
A Review of Worldwide Scientific and Technical Literature | 


Selected and prepared by the IAS Staff from currently released material received in 
the IAS Library. This research was supported in whole or in part by the United 
States Air Force under Contract No. AF 49(638)-185 monitored by the AF Office of 
Scientific Research of the Air Research and Development Command. 

The literature abstracted in this section is available through the lending or photo- 
% copying services of the IAS Library, New York. 


PUBLISHED MONTHLY BY THE AERONAUTICAL ENGINEERING REVIEW 
Official Publication of the Institute of the Aeronautical Sciences, 2 East 64th Street, New York 21, N.Y. 
Volume 2, Number 7 July, 1957 


ACOUSTICS, SOUND, & NOISE 


A COMPILATION OF TURBOJET NOISE DATA. 
Norman Doelling and D. M. A. Mercer. USAF 
WADC TR 54-401, July, 1956. 126 pp. Data obtain- 
ed from measurements on conventional engines 
without jet-stream modifiers, in engine test facil- 
ities, and under static open-field conditions, About 
100 measurements on 20 types and models of turbo- 
jets are included, of which 4 types are English and 
16 American, For both open-field and test-facility 
measurements, total acoustic power and the distri- 
bution of power in octave bands of frequency are 
calculated and tabulated, In the case of open-field 
data, directivity information is presented in plots 
of sound-pressure level as a function of angle. 
Each acoustic measurement is accompanied by the 
engine-operating conditions existing at the time of 
the test and by a concise history noting data sourc- 
es, the type of measurements, and the method 
used to calculate acoustic power. 


AERODYNAMICS 


Aerothermodynamics 


STUDY OF STAGNATION TEMPERATURE 
AND PRESSURE IN A FREE-MOLECULAR FLOW 
REGIME, BY MEANS OF THE REVOLVING ARM 
METHOD. F. M. Devienne. Lab. Méditerranéen 
de Rech. Thermodynamiques TR (AFOSR TR 57- 
32) [AD 126495], Mar., 1957. 102 pp. Theoretical 
and experimental investigation including presenta- 
tion of the stagnation-pressure theory and that 
concerning the rise in temperature of a plate mov- 
ing perpendicular to its velocity; results of stagna- 
tion-pressure measurements, taken by means of 
a special type of ionization gage, up to speeds a 
little above 150 m./sec.; data on temperature rise 
and measurements of the ratios of the common 
value of the accomodation coefficient to apparent 
total emissivity and to total emissivity, for plates 
of different kinds in different gases up to speeds 
slightly above 300 m./sec.; and description of a 
new series of measurements taken up to speeds 
definitely above 300 m./sec. 


TEMPERATURE ATTEINTE PAR UN ENGIN 
SE DEPLACANT DANS LA HAUTE ATMOSPHERE. 
Marcel Devienne. Fusées, Mar., 1957, pp. 43-47. 
In French. Evaluation of the equilibrium tempera- 
ture of a missile moving at very high speed ina 
sufficiently rarefied atmosphere for the flow rate 


‘in the vicinity of the moving body to be the free 


molecular rate or the transition rate. These re- 
gimes take place according to the size and shape 
of the missile at minimum altitudes between 80 and 
120 km. Experimental results obtained on models 
mounted on a support rotating with high speed in a 
very rarefied atmosphere can be used to calculate 
approximately the equilibrium temperatures for 
bodies having the shape of a plate or a sphere. 
These calculations help to demonstrate that the 
temperature of an artificial satellite reentering the 
atmosphere is rising rapidly. 


EXPERIMENTAL STUDY OF THE VELOCITY 
AND TEMPERATURE DISTRIBUTION IN A HIGH- 
VELOCITY VORTEX-TYPE FLOW. J. P. Hart- 
nett and E, R. G. Eckert. (Heat Transfer & Fluid 
Mech, Inst., Stanford, June 21-23, 1956.) Trans. 
ASME, May, 1957, pp. 751-758. Tests using a vor- 
tex tube to obtain a detailed knowledge of the tem- 
perature and flow fields in a vortex-type flow. 
Study is restricted to a vortex which is generated 
at the nozzle cross section and proceeds in one 
main direction down the tube, to be discharged 
through the exit at the far end of the tube. Other 
exit configurations are investigated to determine 
the influence of cone-value-exit geometry on the 
flow field. 


AERODYNAMIC HEATING AND HEAT TRANS- 
FER PHENOMENA AT MACH NUMBERS 3 TO 4, 
K. G. Anderson, H. B. Merrell, and J. M. 
Durben. USAF WADC TR 5840 (OTS PB 121243), 
Dec., 1951 (May, 1956). 106 pp. 28 refs. Experi- 
mental investigation to determine heat-transfer 
coefficients and recovery factors for heated bodies 
of revolution at Mach Numbers 2.98 and 3.67 and 
overa a of Reynolds Numbers from 0.16 x 106 
to 1.0 x 10° per inch of characteristic length. Heat- 


(97) 115 


4 
| 
2 
Pes 
| 
ha, 


116 AERONAUTICAL ENGINEERING REVIEW - JULY, 1957 


transfer results agree reasonably well with theory 
for a flat plate in compressible flow, as do the 
measured recovery factors with NACA flat-plate 
measurements. The transition regions for both 
phenomena are well defined for the existing test 
conditions. Treatment includes interferometer 
measurements of the temperature distribution in 
a boundary layer. 


UPPER BOUNDS AND CONSERVATIVE ESTI- 
MATES FOR AERODYNAMIC HEATING AT GREAT 
ALTITUDES. J. F. Vandrey. (ARS Fall Meeting, 
Buffalo, Sept.24--26, 1956.) Jet Propulsion, May, 
1957, pp. 522-526. Development of a simple cal- 
culation procedure based on energy considerations, 
which assumes the most unfavorable flow conditions. 
In nonmarginal cases, such as the launching vehicle 
for an artificial satellite, these upper bounds re- 
sult in skin-temperatures low enough to serve as a 
guide for practical design purposes. 


A THEORETICAL STUDY OF THE EFFECT OF 
UPSTREAM TRANSPIRATION COOLING ON THE 
HEAT-TRANSFER AND SKIN-FRICTION CHAR- 
ACTERISTICS OF A COMPRESSIBLE, LAMINAR 
BOUNDARY LAYER. Appendix A - MATHEMATI- 
CAL DETAILS OF THE ANALYSIS. M. W. Rube- 
sin and Mamoru Inouye. US, NACA TN 3969, May, 
1957. 41 pp. Analysis concerning a solid flat plate 
preceded by a transpiration-cooled porous section. 
Treatment is restricted to a Prandtl Number of 
unity and linear variation of viscosity with temper- 
ature. Results indicate that the local skin friction 
has, in the region of transpiration cooling, a low 
value which increases until it approaches asymp- 
totically the value for a completely nonporous sur- 
face; that, when the total coolant-flow rate is kept 
constant and the porous length is varied, the aver- 
age skin friction on a partially porous plate is 
slightly lower than that on a fully porous plate; and 


‘that the local heat transfer behaves similarly to 


local skin friction. 


Boundary Layer 


BOUNDARY LAYER ALONG ANNULAR WALLS 
IN A SWIRLING FLOW. Hsuan Yeh. Johns Hopkins 
U. Mech. Eng. Dept. (AFOSR TN 57-105) [AD 120455], 
Apr., 1957, 4lpp. Theoretical and experimental 
investigation of swirling flow to develop equations 
for incompressible boundary layers along concave 
and convex stationary annular walls, It is shown 
that the integral momentum equation describing 
this type of boundary layer contains three correc- 
tion terms to the conventional equation. The com- 
bined influence of these corrections appears to pro- 
mote the growth of the boundary layer next to con- 
cave walls. Other differences between the boundary 
layers with swirl and those without swirl are also 
discussed, Measurements of turbulence intensities 
appear to confirm the interpretations reached. 


LAMINAR BOUNDARY LAYER ON A SPIN- 
NING CIRCULAR CONE IN SUPERSONIC FLOW 
AT A SMALL ANGLE OF ATTACK. Il. Martin 
Fiebig. Cornell U. Grad. Sch. Aero. Eng. Rep. 
(AFOSR TN 57-68) [AD 120410], Feb., 1957. 14pp. 
Calculation of two lengths,characterizing the mass- 
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flow defects, and determination of the displacement 
surface, starting from previously derived results 
for a similar spinning cone. Additional forces due 
to the asymmetry of the displacement surface are 
calculated by means of slender-body theory. 


ON TRANSITION EXPERIMENTS AT MODER- 
ATE SUPERSONIC SPEEDS. M. V. Morkovin. 
J. Aero. Sci., July, 1957, pp. 480-486. 39 refs. 
OSR-ONR-supported hot-wire anemometer tests 
of transition over a flat plate at Mach Number 1.76. 
The nature and measurements of free-stream dis- 
turbances at supersonic speeds are analyzed. 
Experimental results are interpreted in the light 
of present overall information on transition at su- 
personic speeds. 


REMARKS ON THE EQUILIBRIUM TURBULENT 
BOUNDARY LAYER. Donald Coles. J. Aero. Sci., 
July, 1957, pp. 495-506. ll refs. Derivation of a 
method for computing the pressure distribution 
which corresponds to a given equilibrium flow. The 
hypothesis upon which the method is based is veri- 
fied by experimental data for several equilibrium 
turbulent flows, and it is interpreted physically 
from a kinematic point of view. Two hypothetical 
limiting cases of equilibrium flow are described: 
at one extreme is the boundary layer in a sink flow, 
with a completely logarithmic mean-velocity profile 
outside the sublayer; at the other extreme is a con- 
tinuously separating boundary layer in a dimen- 
sionless pressure gradient, approximately twice 
that for the corresponding laminar flow. Typical 
shearing-stress profiles are computed for several 
equilibrium turbulent flows, including the two limit- 
ing cases. 


Fluid Mechanics & Aerodynamic Theory 


ASYMPTOTIC BEHAVIOR AND UNIQUENESS 
OF PLANE SUBSONIC FLOWS. R. Finn and D. 
Gilbarg. Commun. on Pure & Appl. Math., Feb., 
1957, pp. 23-63. 30 refs. ONR-sponsored estab- 
lishment of asymptotic properties of subsonic flows 
defined in a neighborhood of infinity, using a meth- 
od suitable for both nonuniformly and uniformly el- 
liptic subsonic flows; and application of these re- 
sults to the derivation of the force and moment for- 
mulas of gas dynamics, to the proof of uniqueness 
of subsonic flows past a profile, and to the deter- 
mination of the complete expansion of a subsonic 
flow at infinity. The asymptotic properties of solu- 
tions of the flow equation appear as a special case 
of more general results concerning nonlinear ellip- 
tic equations. The proof exploits the Hdlder contin- 
uity of the velocity vector at infinity. A theorem on 
removable singularities establishes that, in addi- 
tion to being uniform and subsonic at infinity with 
the velocity having a specific asymptotic behavior, 
the flow must have further regularity properties 
which are expressed in the asymptotic formula for 
velocity. 


UNA CARATTERISTICA DEI MOTI STABILI DI 
FLUIDI REALI. Carlo Riparbelli. L'Aerotecnica 
(Rome), Feb., 1957, pp. 13-23. 20 refs. In Ital- 
ian. Definition of a principle of maximum power 
in which the stable distribution of velocities under 
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given forces or head pressures is the one for which 
the power available is a maximum. This lastterm 
is the difference between power introduced and 
power dissipated. The principal of maximum pow- 
er in steady flow is formally reduced to Hamilton's 
principle by integrating the power terms over an 


arbitrary time interval. It is shown that this is 
true also if oscillations are present, provided the 
integration is extended to an integral number of 
periods. 


RADIAL DISTRIBUTION FUNCTION OF 
FLUIDS. I. Kazuo Hiroike. J. Phys. Soc. Japan, 
Apr., 1957, pp. 326-334. 14 refs. Analysis of 
several approximate radial distribution functions 
of fluids to determine whether or not the free 
energy can be derived in a consistent way. It is 
shown that the original form of Green's linear 
theory is the only one that satisfies the desired 
thermodynamic relation for the pressure and the 
internal energy, and that this theory can be further 
improved without breaking that relation. 


EFFECT OF BLUNTNESS ON TRANSITION FOR 
ACONE AND AHOLLOW CYLINDER AT MACH 31, 
Appendix A, B - DERIVATION OF ADJUSTED 
CONE BLUNTNESS REYNOLDS NUMBER. Pp, ¥. 
Brinich and Norman Sands. US, NACA TN 3979, 
May, 1957. 42 pp. 10 refs. Experimental results 
for a 10° included-angle cone and a hollow cylinder. 
Both favorable and adverse effects of bluntness are 
found which depend on both the shape and size of 
bluntness used, The largest round bluntness dis- 
places transition downstream by a factor of 3 on 
the cylinder and 1.3 on the cone. Large sharp-cor- 
nered flat bluntnesses displace transition upstream. 
It is believed that transition delay may be further 
influenced by such factors as pressure gradient 
over the nose section, which are favorable for the 
cylinder and unfavorable for the cone. Belowa 
bluntness Reynolds Number of 20,000 to 50, 000, 
both flat and round bluntnesses have the same de- 
laying action on transition. 


SUPERSONIC FLOW PAST SLENDER BODIES 
OF ARBITRARY SHAPE (PRACTICAL NUMERICAL 
METHODS FOR ELECTRONIC COMPUTERS). 
Robert Sauer. USAF OSR TN 1 (TN 57-162) [AD 
126454], 1957. 15 pp. Derivation of the general 
theory based on the von Karman-Moore-Tsien 
method for a slender body of arbitrary shape with 
a rectangular axis. In the generalized theory high- 
er singularities (multipoles) are introduced and 
the solution is represented by Fourier series, the 
coefficients being sums of Legendre functions of 
the second kind. Considering only the first terms 
of Legendre functions, conical flow fields are ob- 
tained. As an example, the flow past a delta wing 
with elliptic cross section is discussed. The flow 
past a slender body is approximated by superposi- 
tion of conical flow fields along the axis. This re- 
sults in a practical numerical method for calculat- 
ing the flow around slender bodies by a system of 
algebraic linear equations. 


EXPANSIONS AT SMALL REYNOLDS NUM- 
BERS FOR THE FLOW PAST A SPHERE AND A 
Ian Proudman and J. R. 


CIRCULAR CYLINDER. 
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A. Pearson. J. Fluid Mech., May, 1957, pp. 237- 
262. 12 refs. Analysis to obtain higher approxima- 
tions to the flow past a sphere and cylinder than 
represented by the solutions of Stokes and Oseen. 
Since the perturbation theory arising from the con- 
sideration of small non-zero Reynolds Numbers 

is a singular one, the problem is largely that of 
devising means for taking this singularity into ac- 
count when expanding the solution for Reynolds 
Numbers. Separate, locally valid expansions of 
the stream function are developed for the regions 
close to, and far from, the obstacle. Substitution 
of these expressions in the Navier-Stokes equation 
then yields a set of differential equations. Since 
the Stokes and Oseen expansions are both derived 
from the same exact solutions, this leads toa 
matching of expansions, and it becomes possible 
to derive alternately successive terms in each 
expansion. 


ON THE NON-EXISTENCE OF CONTINUOUS 
TRANSONIC FLOWS PAST PROFILES. II. C. 
S. Morawetz. Commun. on Pure & Appl. Math., 
Feb., 1957, pp. 107-131. OOR-sponsored extension 
of the proof that the transonic perturbation problem 
for the variation of a profile is incorrectly set, to 
the nonlinear problem involving the actual differen- 
ces of the two velocity fields. It is shown that there 
are no solutions to the nonlinear boundary-value 
problem if the velocity and acceleration differences 
are bounded in a specific and natural way; this in- 
cludes the result that there are no solutions to the 
perturbation problem, 


ON THE TRANSONIC FLOW OF A COMPRES- 
SIBLE FLUID PAST AN AXISYMMETRIC SLENDER 
BODY AT ZERO INCIDENCE. Ken-ichi Kusukawa. 
J. Phys. Soc. Japan, Apr., 1957, pp. 401-410. 
Theoretical investigation with results indicating 
that, by considering the von Karman transonic 
similarity solution and the Oswatisch-Berndt gen- 
eral similarity rule of axisymmetric transonic 
flow, the surface-pressure coefficient of an axi- 
symmetric flow can easily be obtained, provided 
the surface-pressure coefficient of a two-dimen- 
sional flow can be found. As an example, the pres- 
sure distribution on the surface of a parabaloid of 
revolution of finite length is determined at Mach 
Number l. 


DIFFERENZENVERFAHREN ZUM BERECHNEN 
VON TEMPERATUR-AUSGLEICHSVORGANGEN 
BEI EINDIMENSIONALER WARMESTROMUNG IN 
EINFACHEN UND ZUSAMMENGESETZTEN KOR- 
PERN. Herbert Schuh, VDI-Forschungsheft 459, 
1957. 43 pp. 20 refs. In German. Development of 
a finite difference method for calculating transient 
temperature distributions due to one-dimensional 
heat flow in simple and composite bodies, The use 
of high-speed electronic computers for solving fi- 
nite difference equations is discussed, and exam- 
ples to demonstrate the applicability of the method 
are presented, 


THE HYPERSONIC VISCOUS EFFECT ON A 
FLAT PLATE WITH FINITE LEADING EDGE. A. 
G. Hammitt. Princeton U. Dept. Aero. Eng., Rep. 
378 (WADC TN 57-105) [AD 118152], Mar., 1957. 
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24 pp. 25 refs. Theoretical investigation to ac- 
count for the Reynolds Number dependence on the 
pressure distribution along the forward parts of 

flat plates. Experimental data demonstrating this 
dependence is presented for both air and helium 
over a wide range of leading-edge Reynolds Num- 
bers. A calculation method is developed which 

takes into account the finite leading-edge thickness 
of the body and the detached shock wave. 


THE MOTION OF A SHOCK WAVE IN A 
CHANNEL, WITH APPLICATIONS TO CYLINDRI- 
CAL AND SPHERICAL SHOCK WAVES. R. F. 
Chisnell. J. Fluid Mech., May, 1957, pp. 286- 
298. Derivation of a first order relationship be- 
tween changes in area and shock strength for the 
case of a shock moving through a small area 
change ina channel. By integrating this relation- 
ship, the area of the channel is obtained as a func- 
tion of the shock strength in closed form. This re- 
sult is interpreted as providing the average 
strength of a shock at a given time as it moves 
along a channel of arbitrary shape. By suitable 
choices of the shape of the channel, descriptions 
of converging cylindrical and spherical shocks are 
obtained. 


AN ANALYSIS OF THE INTERACTION OF 
SHOCK WAVES WITH UNSEPARATED TURBU- 
LENT BOUNDARY LAYERS. A. G. Hammitt. 
Princeton U., Dept. Aero. Eng., Rep. 371 
(AFOSR TN 57-108) [AD 120460], Feb., 1957. 24 
pp. 13 refs. Analysis of the behavior of turbu- 
lent boundary layers through rapid pressure rises 
using a modified shock wave theory based on aver- 
age boundary layer parameters. This methodmay 
be applied to shock wave boundary layer interac- 
tions at pressure ratios insufficient to cause sepa- 
ration. The results show that the properties of a 
boundary layer behind a discontinuous pressure 
rise may be considerably different than the ones 
measured in mild pressure gradients. 


INTERFEROMETRIC TEST FOR N-WAVE 
FLOW. D. H. Steininger and F. D. Bennett. J. 
Fluid Mech., May, 1957, pp. 209-236. 18 refs. 
Derivation of an analytical expression for the 
fringe shift in the N-wave, from the improved lin- 
earized theory for a slender supersonic projectile. 
From this expression an approximate mapping 
function is found which gives a simple test for N- 
wave flow. The validity of the fringe shift expres - 
sion is quantitatively confirmed by measuring an 
interferogram of the flow around a sphere. N- 
wave flow is shown to exist around a small sphere 
for r greater than about 70 diams. Measurements 
of the shock waves from a sphere and a cone-cyl- 
inder show that the shocks assume their asymp- 
totic positions for r > 14 diams. for the sphere, 
and r >7 diams. for the cone-cylinder. 


REFLEXION EBENER DRUCKWELLEN AN 
EINER FESTEN WAND. C. Heinz. ZAMM, Jan.- 
Feb., 1957, pp. 63-73. In German. Analysis of 
the reflection from a solid wall of a plane pres- 
sure wave consisting of a shock wave and a subse- 
quent expansion wave. The two-dimensional ve- 
locity potential of the problem satisfies the Dar- 
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boux equation, and the solutions of this equation as 
given by Hadamard are used in reiterated form to 
determine both the shock wave and the velocity 
field between wave and wall. Includes discussion 
of the inverse problem where the pressure on the 
wall is given and the incident wave has to be found. 
The reflection of several waves is computed as an 
example. 


DAS ZEITLICHE ABKLINGEN DER STORUN- 
GEN NACH DER UMLENKUNG EINES FORT- 
SCHREITENDEN VERDICHTUNGSSTOSSES DURCH 
EINEN SCHWACHEN KNICK IN EINEM KANAL 
KONSTANTEN QUERSCHNITTS. E. A. Miiller. 
ZFW, Apr., 1957, pp. 114-120. ll refs. In Ger- 
man. Study of the unsteady two-dimensional prob- 
lem of shock waves of arbitrary strength through 
linearization of the basic equations of gas dynamics 
and superposition of fundamental "'conic" solutions. 
An analytic expression for the "adjustment" time 
is derived, and the results are discussed in terms 
of the Mach Number 1<M<5. 


OPTIMUM NOSE SHAPES FOR MISSILES IN 
THE SUPERAERODYNAMIC REGION. W. J. 
Carter. J. Aero. Sci., July, 1957, pp. 527-532. 
Analysis using the mechanics of the kinetic theory 
of gases to describe the drag force on the nose of 
a missile moving in the superaerodynamic region 
of the atmosphere. Three separate cases are con- 
sidered - ideal specular reflection, specular-type 
reflection from a slightly rough surface, and 
surface absorption followed by random emis- 
sion of the stribing molecules. Using the 
calculus of variations, a differential equation is 
obtained and solved by a numerical procedure for 
the nose shape which minimizes the drag force in 
each of the three cases. The drag coefficients for 
the optimum nose shapes are likewise determined 
and these are compared with the drag coefficients 
given by other nose shapes. 


THE INHOMOGENEITY OF GRID TURBULENCE, 
H. L. Grant andI. C. T. Nisbet. J. Fluid Mech., 
May, 1957, pp. 263-272. Investigation of turbu- 
lent motion in the wake of square mesh grid of 
bars. The measurements show that there are 
considerable departures from homogeneity over 
surfaces normal to the mean stream. This in- 
homogeneity is believed to be the cause of the dis- 
crepancies between various sets of measurements 
of energy decay in the initial period. 


THE INFLUENCE OF FINITE OBSERVATION 
INTERVALS ON THE MEASUREMENT OF TURBU- 
LENT DIFFUSION PARAMETERS. Y. Ogura. J. 
Meteorology, Apr., 1957, pp. 176-181. 15 refs, 
OSR-ONR-OOR-sponsored investigation of the er- 
rors involved in confirming measurements to a fi- 
nite observation interval. The correlation functions 
obtained from truncated samples are expressed in 
terms of the sampling length and the correlation 
functions of the basic stationary random variables. 
The application of the results to diffusion phenom- 
ena in a turbulent flow is discussed. It is also 
shown that the turbulent level is important in deter 
mining the relationship between the Eulerian and 
Lagrangian time intervals of observation. 
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Internal Flow 


A METHOD OF CASCADE DESIGN FOR TWO- 
DIMENSIONAL INCOMPRESSIBLE FLOW. S. 
Rosenblat and L. C.. Woods. Australia, Aero. 
Res. Comm. Rep. ACA-58, Mar., 1956. 30 pp. 
Development of a technique in which the velocity 
distribution need only be specified numerically as 
a function of chord distance, as is the case in 
practical design problems. The method is based 
on one obtained by Woods for the design of a single 
airfoil, and serves as an alternative procedure to 
that devised by Lighthill, in which the velocity 
distribution on the airfoil surface must be an 
analytic function. Includes description of the de- 
sign of an actual cascade in which the velocity dis- 
tribution is specified on the upper and lower sur- 
faces of an airfoil, a given range of inlet and outlet 
flow angles is required, and the gap-chord ratio is 
prescribed. 


PROBLEMS ENCOUNTERED IN THE TRANSLA- 
TION OF COMPRESSOR PERFORMANCE FROM 
ONE GAS TO ANOTHER. Appendix - EQUATIONS 
AND METHODS NECESSARY FOR TRANSLATION 
OF COMPRESSOR PERFORMANCE. M. J. Hart- 
mann and W, W. Wilcox. (ASME Semi-Annual 
Meeting, Cleveland, June 17-21, 1956, Paper 56-- 
SA-61.) Trans. ASME, May, 1957, pp. 887-897; 
Discussion, p. 897. Presentation of the experi- 
mental methods used in testing compressors in a 
closed loop with Freon-lz2 as the test medium. The 
problems of indicating the purity of the test gas and 
maintaining the desired operating conditions sug- 
gest some of the problems that compressor test 
stands using special test media may encounter. 


CHARTS FOR THE ANALYSIS OF FLOW IN A 
WHIRLING DUCT. R. A. Makofski. US, NACA 
TN 3950, May, 1957. 21 pp. Development of charts 
for determining the duct-exit Mach Number or the 
Mach Number at any point along the duct, for prac- 
tical ranges of duct-inlet Mach Number, friction 
factor, ratio of ambient temperature to duct-flow 
total temperature, ratio of duct-tip radius to duct 
hydraulic diameter, and heat conductivity through 
the duct wall and surrounding material. The meth- 


od of using the charts is illustrated by a simple ex- 
ample, 


CRITERIA FOR VALIDITY OF LUMPED-PARA- 
METER REPRESENTATION OF DUCTING AIR- 
FLOW CHARACTERISTICS. Appendix I - VALVE 
AIR-FLOW CHARACTERISTICS. Appendix II - 
RAMJET-ENGINE AIR-FLOW CHARACTERISTICS. 
T. R. Stalzer and G, J. Fiedler. (ASME-ISA Conf, 
New York, Sept. 17-21, 1956, Paper 56--IRD 20.) 
Trans, ASME, May, 1957, pp. 833-839. 11 refs. 
Derivation of differential equations for the distri- 
buted-parameter and the lumped-parameter repre- 
sentations, Using applicable linearized assump- 
tions, transfer functions are obtained for each rep- 
resentation. The two transfer functions are com- 
pared by applying them to a practical valve-and- 
ducting system selected from a control problem, 
and a simple numerical criterion is developed to 
determine rapidly the conditions under which lump- 
ed representation is valid. Frequency-repsonse 


and time-response plots for the lumped and distri- 
buted elements are included for purposes of com- 
parison. 


PERFORMANCE OF A MACH 4 AXIALLY 
SYMMETRIC NOZZLE DESIGNED TO OPERATE 
AT 40 MICRONS HG. IN THE UTIA LOW DENSI- 
TY WIND TUNNEL. Appendix I - DESIGN OF 
MACH 4 AXISYMMETRIC NOZZLE TO OPERATE 
AT A STATIC PRESSURE OF 40 MICRONS, HG. 
Appendix II - CALCULATION OF THE LAMINAR 
BOUNDARY LAYER GROWTH ON THE WALLS 
OF THE MACH 4 AXISYMMETRIC NOZZLE BY 
A METHOD DUE TO THWAITES, ROTT, CRAB- 
TREE, ET AL. A. K. Sreekanth. UTIA TN 10 
(AFOSR TN 57-94) [AD 120443], Sept., 1956. 80 


pp. Theoretical and experimental results indicate 
that the anticipated Mach Number distribution is 
obtained at the design operating conditions. The 
data from a series of runs at pressures from 29 

to 46 microns of mercury indicate that the bound- 
ary-layer displacement thickness varies inversely 
as the square root of the operating static pressure. 
The boundary-layer thickness at the nozzle throat, 
as determined from mass-flow measurements, 
agrees well with the calculated value based on the 
assumption of zero rate of boundary layer growth 
at the throat. Additional investigations are made 
on the effect of the stagnation temperature and 


the pressure in the open-jet test chamber on the 
flow. 


Wings & Airfoils 


THE CALCULATION OF THE PRESSURE DIS- 
TRIBUTION ON THICK WINGS OF SMALL ASPECT 
RATIO AT ZERO LIFT IN SUBSONIC FLOW. Ap- 
pendix - APPROXIMATION OF CERTAIN INTE- 
GRALS BY FINITE SUMS. J. Weber. Gt. Brit., 
ARC R&M 2993, 1957. 45 pp. 19 refs. BIS, New 
York, $2.34. Extension of Kiichemann and We- 
ber's method of expressing the velocity increment 
over airfoils directly in terms of the section ordi- 
nates, to cover straight and swept wings of finite 
aspect ratio. The wings considered are untapered 
in plan form but may be tapered in thickness, and 
the section may be of any shape. The relations 
between linear, slender-body, and linearized 
slender-body theory are discussed and, for the 
special case of.ellipsoids, the results obtained 
from the various methods are compared with the 
exact solution. 


THE UNSTEADY MOTION OF A THIN AERO- 
FOIL IN AN INCOMPRESSIBLE FLUID. D. S. 
Jones. Commun. on Pure & Appl. Math., Feb., 
1957, pp. 1-21. 11 refs. Solution by means of Mel- 
lin transforms of the mathematical problem result- 
ing from the assumption that the airfoil may be ap- 
proximated by a polynomial curve and that the 
boundary condition on the curve may be replaced by 
one on the chord. Formulas are obtained for the 
pressure distribution, drag, lift, and downwash, 
and those for the two last parameters are rewritten 
so as to be applicable when the polynomial approx- 
imation is not made. Reversed-flow theorems are 
given for deriving many aerodynamic forces, e.g., 
the moment, from the pressure distribution of the 


(101) 


ae 
Ge 
| 
> 
ee 
| 
cE 
ley 
ds 
| 
— 


120 AERONAUTICAL ENGINEERING REVIEW - JULY, 1957 


reversed flow with a polynomial approximation. 
These quantities can then be deduced from the 
above theory. 


DRUCKVERTEILUNGEN BEKANNTER PRO- 
FILTYPEN BEI INKOMPRESSIBLER STROMUNG. 
G. Jungclaus. ZFW, Apr., 1957, pp. 106-114. In 
German. Analytical solution of the integrals, for 
several special cases, which appear in the veloci- 
ty-distribution formula resulting from the calcula- 
tion of incompressible flow around airfoil sections 
by means of Riegel's approximate method, and 
which are evaluated by mechanical quadratures. 
Finite expressions are given for the distributions 
of velocity, circulation, and pressure at the air- 
foil. Some examples are calculated and their re- 
sults are plotted and compared with those of other 
methods, some of which are exact. 


DIAGRAMMI PER IL CALCOLO DELLE VELO- 
CITA INCREMENTALI PER ALI A FRECCIA A 
PROFILO SIMMETRICO A DUE CURVATURE ED 
A BORDI ALARI SUBSONICI. Bernardino Lattanzi. 
L'Aerotecnica (Rome), Feb., 1957, pp. 7-12. In 
Italian. Presentation of diagrams for calculating 
the incremental velocities for swept-back wings 
with double curvature symmetrical profiles and 
subsonic leading and trailing edges. The incre- 
mental velocities produced by the source distribu- 
tion are deduced on the basis of the linearized 
theory with variable Mach Number and sweep-an- 
gle. They are calculated for an interval of B = 

M* - 1 variable from 0.4 to 1.3. 


LES COMBINAISONS AILE-FUSELAGE A 
TRAINEE MINIMUM EN TRANSSONIQUE ET SU- 
PERSONIQUE. E. Fage. Docaéro, Mar., 1957, 
pp. 3-8. In French. Investigation of minimum- 
drag wing-body combinations at transonic and 
supersonic speeds. Includes proof of the Whit- 
comb's law for M=l, extension to M>1, and pres- 
entation of experimental results covering swept- 
back and straight wings and the influence of inci- 
dence. 


AEROELASTICITY 


ON VIBRATIONS OF CONICAL SHELLS. G. 
Herrmann and I, Mirsky. Columbia U. Inst. 
Flight Struc. TN 4, Apr., 1957. 3l pp. Analysis 
using the Rayleigh-Ritz procedure to find the fre- 
quencies of truncated conical shells. Sinusoidal 
mode shapes are assumed which satisfy the equa- 
tion of motion of a corresponding cylindrical shell, 
and only small semivertical angles (small conicity) 
are considered, It is found that for short shells 
the conicity lowers the frequency somewhat, while 
for long shells the frequency increases appreciably 
with conicity. This influence is the strongest if the 
number of circumferential waves is 3. The fre- 
quency of thin shells and the lowest frequency are 
more sensitive to changes in shape, It is also 
shown that the equations of motion may be integrat- 
ed in terms of known tabulated functions in several 
special cases, 


AEROELASTISCHE AUFGABEN DES FLUG- 
ZEUGBAUS. H. G. Kiissner. Max.- Planck-Inst. 
fir Strémungsforschung, Mitteil., No. 14, 1957. 
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32 pp. DM4. In German. Description of aero- 
elastic phenomena and analysis of the solution of 
aeroelastic problems through investigation of dy- 
namically analogous models or through theoretical 
calculatious. The general aeroelastic equations of 
motion for infinitely small deformations are de- 
rived and a survey of the theory of nonstationary 
air forces on airfoils is presented. Flutter of 
slender wings is treated analytically and numeri- 
cally as a complex eigenvalue problem, and laws 
for preventing flutter are presented. 


LIFT AND MOMENT RESPONSES TO PENE- 
TRATION OF SHARP-EDGED TRAVELING GUSTS, 
WITH APPLICATION TO PENETRATION OF 
WEAK BLAST WAVES. Appendix - RELATION 
BETWEEN UNSTEADY-LIFT FUNCTIONS FOR 
GUST PENETRATION AND FOR INDICIAL FLAP 
DEFLECTION, J. A. Drischler and F, W. Diede- 
rich. US, NACA TN 3956, May, 1957. 85 pp. 15 
refs, Calculations for wings in incompressible 
and supersonic two-dimensional flow, for wide del- 
ta and rectangular wings in supersonic flow, and 
for very narrow delta wings. The normal-accele- 
ration response is calculated, also, for two mass 
ratios, by using the two-dimensional indicial-lift 
functions, and analytical results are found for the 
normal-acceleration response to sharp-edged gusts. 
The relation between gusts traveling at supersonic 
speeds and blast waves is indicated, and the way in 
which the calculated lift and moment responses can 
be used in a linearized approach to the blast-load 
problem is outlined, 


THEORETICAL AND EXPERIMENTAL INVES- 
TIGATION OF RANDOM GUST LOADS. II - THEO- 
RETICAL FORMULATION OF ATMOSPHERIC GUST 
RESPONSE PROBLEM. Appendix - DERIVATION 
OF MATRICES ENTERING INTO DYNAMICAL 
EQUATIONS OF MOTION. A. S. Richardson, Jr. 
US, NACA TN 3879, May, 1957. 50 pp. 19 refs. 
Derivation of equations of motion for the appropri- 
ate degrees of freedom of plunging, pitching, roll- 
ing, and an arbitrary number of elastic natural 
modes, Solutions are expressed in terms of a num- 
ber of so-called primitive solutions obtainable by 
introducing the Dirac delta function. The solutions 
for center-of-gravity acceleration response and 
wing-root bending-moment response depend upon 
certain autocorrelations which enter the analysis. 
Results for simplified cases show that unsteady 
aerodynamic theory is unimportant for increasingly 
large values of the turbulence scale compared with 
values of the wing chord, but that the pitching de- 
gree of freedom exhibits an important effect as the 
turbulence scale increases, Includes comparison 
of results with those of the usual sharp-edged gust 
formula, 


A THEORY FOR THE LATERAL RESPONSE 
OF AIRPLANES TO RANDOM ATMOSPHERIC 
TURBULENCE. Appendix A - PROOF OF POWER 
SPECTRAL AND CROSS-POWER SPECTRAL RE- 
LATIONSHIPS. Appendix B - RELATIONSHIP BE- 
TWEEN POWER SPECTRA OF AIRPLANE 
FORCES AND MOMENTS AND POWER SPECTRA 
OF GUST VELOCITIES. J. M. Eggleston. US, 
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NACA TN 3954, May, 1957. ‘5 pp. 21 refs. Deri-. 
vation for the lateral motions of an airplane flying 
through continuous random isotropic turbulence, in 
terms of a) the transfer functions relating the mo- 
tion in the various degrees of freedom to the yaw- 
ing moment, rolling moment, and side force; b) 
the statistical forces and moments at the center of 
gravity due to gust velocities acting on the lifting 
surfaces of the airplane; and c) the power spectra 
of the three orthogonal components of gust velocity 
acting on the airplane along the flight path. The 
method takes into account the random variations of 
gust velocity across the span and along the fuse- 
lage. Solutions are given in the form of equations 
relating the power spectra of the angular motions 
of the airplane to the power spectra of the gust 
velocities. Three airplanes of different size are 
used to demonstrate the method. 


AIRPLANE DESIGN 
Landing Gear 


EXPERIMENTAL STUDY OF MORELAND'S 
THEORY OF SHIMMY. Appendix I - EQUATIONS 
OF SHIMMY THEORY. Appendix II - PROPER- 
TIES OF THE ELASTIC TIRE. Appendix III - 
DAMPER CALIBRATION AND THE EQUIVALENT 
VISCOUS DAMPING COEFFICIENT. J. L. Edman 
and W. J. Moreland. USAF WADC TR 56-197[AD 
110497] (OTS PB 121714, $1.50), July, 1956. 44 pp. 
ll refs. Results of stability tests for a nose wheel 
mounted on a rotating inertia wheel andof corrobo- 
rative airplane tests. Experimental values of the 
equivalent viscous damping coefficient are com- 
pared with values predicted by Moreland's theory 
for some sixty test configurations. The influence 
of caster angle is shown theoretically and experi- 
mentally. The phenomena of overdamping and 
critical taxi speed, which are associated with par- 
tial collapse of damper function, are describedand 
demonstrated. 


AIRPLANE PERFORMANCE 


TILT WING PROPELLOPLANE DESIGN RE- 
QUIREMENTS. Joseph Stuart, II. (AHS 3rd An- 
nual Western Forum, Dallas, Oct. 9, 1956.) AHS 
J., Apr., 1957, pp. 10-19. Discussion of the selec- 
tion of propeller disc loadings and some of the sig- 
nificant differences between rotor- and propeller- 
lifted high-performance aircraft. Primary em- 
phasis is given to a study of the unusual aerody- 
namic characteristics of tilt-wing propelloplanes 
in the hovering, accelerating, and decelerating 
transition regimes of flight. It is concluded that 
ailerons should be used as much as possible for 
yawing control in hovering to simplify the tail jet- 
deflection system requirements; conventional, un- 
articulated propellers appear to be the most ap- 
propriate vertical-lift generating elements for 
large tilt-wing VTOL aircraft; the decelerating 
transition from airplane-type flight to hovering 
flight is the critical maneuver for tilt-wing air- 
craft; and that the use of leading-edge slats or 
slots may substantially improve the smooth separa- 
tion-free decelerating abilities of tilt-wing aircraft. 


ELECTRONICS 


Construction Techniques 


THERMAL DESIGN IN ELECTRONIC EQUIP- 
MENT. T.C. Reeves. Mach. Des., May 2, 1957, 
pp. 84-93. Design guide covering the general ther- 
mal-design problem, electronic equipment thermal- 
design objectives, procedures for minimizing heat 
generated by electrical and electronic components, 
techniques for isolating heat from sensitive elec- 
tronic components, and methods for the efficient 
removal of heat from electronic equipment. 


ICE FORMATION & PREVENTION 


STUDY OF LIMITED-TYPE ICE REMOVAL 
AND PREVENTION SYSTEMS (MECHANICAL 
PHASE). Appendix I - METHODS USED IN THE 
CALCULATION OF WATER DROPLET IMPINGE- 
MENT. Appendix II- CALCULATION OF HEAT RE- 
QUIREMENTS TO MAINTAIN A DRY EVAPORA- 
TIVE AND A RUNNING WET IMPINGEMENT AREA. 
Appendix III - METHODS USED IN THE CALCULA- 
TION OF AIRFLOW REQUIREMENTS FOR MAIN- 
TAINING RUNNING WET AND DRY EVAPORATIVE 
IMPINGEMENT AREAS. Appendix IV - METHOD 
USED IN THE CALCULATION OF FLOW REQUIRE- 
MENTS FOR FLUID FREEZE-POINT DEPRESSANT 
SYSTEMS. H. C. Johnson and E, G, Johnson. 
USAF WADC TR 55-262 (OTS, PB 121678, $2.25), 
Apr., 1955. 77 pp. 5l refs. Theoretical investi- 
gation of various methods, excluding thermochemi- 
cal devices, for keeping a supersonic aircraft suf- 
ficiently free of ice accretions to enable it to com- 
plete its basic mission, Charts and graphs are 
presented describing impingement characteristics 
and heat requirements, as an aid in system devel- 
opment, and various components are described 
which comprise an ice-protection system. The 
systems are analyzed from three viewpoints: the 
type of ice removal or prevention action at the ic- 
ing surface, the duration of the period over which 
the system functions, and the degree of surface 
protection afforded, 


INSTRUMENTS 
Automatic Control 


ANALYSIS AND DESIGN OF A SERVOMOTOR 
OPERATING ON HIGH-PRESSURE COMPRESSED 
GAS. Gerhard Reethof. (ASME Semi-Annual Meet- 
ing, Cleveland, June 17-21, 1956, Paper 56--SA-20,) 
Trans, ASME, May, 1957, pp. 875-883; Discus- 
sion, pp. 883--885. Description of the analysis, 
design, and development of a high-performance gas 
servomechanism suitable for aircraft and missile 
applications. The flow-control valve consists of 
two upstream orifices of fixed areas and two 
differentially variable downstream orifices the 
areas of which are controlled by a simple electro- 
magnetic actuator. The fluid motor consists of 
two single-acting, self-lubricating pistons which 
actuate the rocket-arm load assembly through push 
rods, 


MATERIALS 
EVALUATION OF POROUS MATERIALS FOR 
BOUNDARY-LAYER CONTROL. D. E. Debeau. 
USAF WADC TR 56-486 [AD 110582] (OTS, PB 
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121851, $4.00), Nov., 1956. 154 pp. Review of 
various designers’ criteria for comparing a num- 
ber of permeable sheet materials. Sintered metal 
powders, special woven and sintered wire materi- 
als, a compressed glass-fiber product, woven wire 
cloths, and perforated metal sheets are evaluated 
and compared for the following properties: average 
permeability, uniformity of permeability, resis- 
tance to clogging and corrosion, mechanical pro- 
‘perties including room+temperature tensile strength, 
modulus of elasticity, Poisson's ratio, and mini- 
mum bend radius. An evaluation of economic fac- 
tors is carried out on those permeable sheet mat- 
erials which attain most nearly the physical and 
mechanical properties desired by the aircraft de- 
signers, 


Metals & Alloys 


THE EFFECT OF STATIC MEAN STRESS ON 
THE DAMPING PROPERTIES OF MATERIALS. 
Appendix A - SOURCES OF ENERGY DISSIPA- 
TION DURING THE BENDING VIBRATION DECAY 
TEST. Appendix B - CORRELATION OF BEND- 
ING VIBRATION DECAY AND ROTATING BEAM 
DAMPING DATA. N. L. Person and B. J. Lazan. 
USAF WADC TR 55-497 [AD 97123], July, 1956. 28 
pp. 14 refs. Experimental investigation using 
new bending vibration equipment developed for the 
purpose of determining the effect of static mean 
stress on the damping associated with a given 
alternating stress. Tests are performed on SAE 
1020 steel, 2024-T aluminum, J-1 magnesium, 
annealed RC-55 titanium, S-816 alloy, glass lami- 
nate plastic, and 403 stainless steel. In all cases 
the maximum stress on the test specimens is kept 
below the cyclic-stress sensitivity so that damp- 
ing may remain unchanged by stress history. Re- 
sults show 403 steel to be the only material dis- 
playing a significant change in the damping due to 
superimposed static mean stress. 


ON THE COMPUTATION OF RELAXATION 
STRESSES IN METALS. L. M. Shestopalov. 
Soviet Physics - Tech. Physics, No. 5, 1957, pp. 
998-1,009. Translation. Theoretical and experi- 
mental investigation of the phenomena. Analysis 
considers a real crystal which differs from the 
ideal crystal lattice by the presence of microscopic 
distortions such as vacant spaces, included atoms, 
and group distortions resulting from the presence 
of the former. It is shown that stress relaxation 
in metals is evidence of internal rearrangement of 
the lattice of a real crystal which is in a nonequil- 
ibrium condition; the mobility of the atoms in such 
a system is reduced with an increase of binding en- 
ergy, and is increased with an increase in temper- 
ature. 


FATIGUE, CREEP, AND RUPTURE PROPER- 
TIES OF HEAT RESISTANT MATERIALS. F. H. 
Vitovec and B, J. Lazan. USAF WADC TR 56-18! 


[AD 97240], Aug., 1956. 196 pp. 12 refs. Test 
results for the following alloys: Stellite 3! 

6.3% Mo-Waspalloy, 7% Mo-Waspalloy, M 
Inconel X-550, Timken 16-25-6, Cru e 
Lapelloy, and Stainless type 403, Teste a er 
formed under axial etrees on unnotched ep ene 


(104) 


AERONAUTICAL ENGINEERING REVIEW - 


JULY, 


and specimens having theoretical stress concentra- 
tion factors of 2.4 and 3.4, The data are presented 

as S-N curves and stress-range diagrams to show 
the effect, on the fatigue and creep properties, of 
specimen notch, temperature, ratio of alternating- 
to-mean stress, and stress magnitude. The role of 
both creep and fatigue as design factors and the re- 
lation of notch sensitivity to loading conditions are 

discussed with particular reference to temperature 
and ratio of alternating-to-mean stress. 


Metals & Alloys, Nonferrous 


NON-LINEAR ELASTICITY IN ALUMINIUM 
ALLOYS. Appendix I - CALCULATION OF CON- 
VENTIONAL STRESS-STRAIN CURVE AND TAN- 
GENT MODULUS FOR CONSTANT TRUE "'E"'. Ap- 
pendix II - THE THEORY OF ELASTIC MODULUS 
VARIATION. A. B. Watts. Aero. Quart., May, 
1957, pp. 103-122. Tests on round bar specimens 
of various strong aluminum alloys (unclad) in the 
fully heat-treated condition in both tensile and 
compressive loading, including tests on two alumi- 
num alloys other than those of the normal zinc- 
bearing and copper-bearing types. The first of 
these latter alloys is a simple, fully heat-treated, 
binary alloy of 4% copper, similar in behavior to 
D.T.D.364; the second is a 5% alloy (N.S.6-1/2H). 
An additional experiment is carried out to compare 
naturally and artificially aged D. T. D. 364. 


MATHEMATICS 


THE APPLICATION OF MATRIX METHODS TO 
COORDINATE TRANSFORMATIONS OCCURRING 
IN SYSTEMS STUDIES INVOLVING LARGE MO- 
TIONS OF AIRCRAFT. B. F. Doolin. US, NACA 
TN 3968, May, 1957. 36 pp. Method for using 
matrix algebra to set up geometric aspects of 
problems for aircraft in motion. The geometry is 
formulated by fixing quantities whose relative mo- 
tions are to be studied each in a coordinate system 
of its own. The various coordinate systems are 
related to each other by orthogonal transformations 
in matrix form, and the parameters defining the 
transformations are found in terms of the dynami- 
cal variables of the problem with the help of the 
transformation matrices. Application is made to 
several examples. 


MISSILES 


BOOST PHASE TRAJECTORY ANALYSIS 
TECHNIQUES. C. D. West. Jet Propulsion, May, 
1957, pp. 527-533. NavBuAer-supported analysis 
using four numerical approaches to the solution of 
the equations for a cruciform, uncontrolled mis- 
sile booster. The first, exact method, yields re- 
sults which can be carried to any desired accura- 
cy. The semi-exact method assumes that devia- 
tions from the flight path are small and oscillatory, 
and the accuracy is as good as the exact method. 
The third method, the linear speed-time history, 
assumes a constant acceleration from launch tothe 


end of boost, and has an accuracy on the order of 


2% for the terminal] speed. The fourth, called the 
iterative solution for separation speed, yields an 
approximate value for the terminal epeed with a 


ifacy n the 


of 2 to 4% 
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METODO FOTOGRAFICO PER LA DETERMI- 
NAZIONE DELLA RESISTENZA AERODINAMICA 
DI MISSILI IN VOLO. C. E. Cremona. Astro- 
nautica Acta, Fasc. 1, 1957, pp. 52-66. 13 refs. 
In Italian, with summaries in English, German, 
and French. Method for determining the aero- 
dynamic drag of a flying missile based upon the 
comparison of some parameters of the trajectory 
that can be calculated by optical and optical-elec- 
tronic methods, and the corresponding parameters 
belonging to families of missile trajectories that 
have been determined theoretically. Four methods 
for obtaining trajectories are described. 


GEOMETRICAL STABILIZATION BASED ON 
SERVODRIVEN GIMBALS AND INTEGRATING 
GYRO UNITS. C. S. Draper and R. B. Woodbury. 
(NATO AGARD Symposium, Venice, Sept. 24-28, 


evaluate the quality of its operation and to predict 
the operational characteristics of future systems. 
The integrator consists of a cathode-ray tube phos- 
phor storage with photomultiplier readout. The 
reversal returns from a target are weighted ac - 
cording to their expected value, which is the opti- 
mum weighting for detecting targets. Measured 
amplitude distribution functions of integrated video 
are combined with a theoretical determination of 
the distribution of integrated noise and compared 
with theoretically derived distributions. Results 
indicate that the radar equipment utilizing video 
integration should operate satisfactorily at ranges 
1,5 to 2 times that possible using raw video, 


ON THE FREQUENCY SPECTRUM GENERATED 
BY A MANEUVERING AIRCRAFT. A. P. Brogle. 
J. Aero. Sci., July,1957, pp. 487-494. Deriva- 


1956.) MIT Paper, Dec., 1956. 35 pp. 19 refs. 
Analysis of the mechanical features and operating 
characteristics of orientational reference systems, 
capable of changing the orientation of the indicated 
geometrical reference in response to command in- 


tion of an upper amplitude limit for the frequency 
spectrum of an aircraft in motion. The existence 
of a bound on the absolute value of acceleration is 
the underlying phenomenon determining the limit 

on the transformed position motion. In obtaining 


puts, that are based on single-degree-of-freedom in-this bound, only periodic motions of the aircraft 


tegrating gyro units supported by servodriven gim- 
bals. From information summarized in a function- 


al diagram for a typical gimbal stabilization system, 


the performance equation for motion about a single 
gimbal axis is set up in a form that may be adapted 
to describe the behavior of the complete system 
when drives for all three axes are in simultaneous 
operation. 


MISSILE GUIDANCE TECHNIQUES AND 
GUIDED MISSILE WEAPONS SYSTEM CONSIDERA- 
TIONS. W. C. Hodgson and J. C. Ryon. Fusées, 
Mar., 1957, pp. 53-63. Description of such mis- 
sile guidance techniques as homing guidance (pas- 
sive, semiactive, and active), command guidance, 
and beamrider guidance. Hyperbolic navigation 
and the use of inertial, terrestrial, and celestial 
references for guidance are discussed. In order 
to illustrate the basic tactical applications of a 
guidance technique, the semiactive homing method 
is described as conventionally applied to these four 
categories: surface-to-air, air-to-air, air-to- 
surface, and surface-to-surface missiles. A gen- 
eralized missile weapons system is also described, 
including the target, target detection and tracking, 
target designation and computation, data process- 
ing and transmission, target acquisition and track- 
ing, launcher and missile preparation, missile 
guidance, and fusing. 


NAVIGATION 
Electronic Aids 


RADAR VIDEO INTEGRATOR STUDY; INTER- 
NAL RESEARCH PROJECT 81-011. Appendix I - 
AMPLITUDE DISTRIBUTION OF INTEGRATED 
NOISE. Appendix II - APPROXIMATE AMPLITUDE 
DISTRIBUTION OF INTEGRATED NOISE GOOD 
FOR SMALL EXCEEDANCE PROBABILITIES. 
Appendix II] - THEORETICAL MEAN AND VARI- 
ANCE OF INTEGRATED VIDEO. R. W. Hen- 
irick, Cornell Aero. Lab. Rep. _CAL-78, Jan., 
57. 49 pp. 


ignal integrator and presentation of methods to 


Development of an optimum 


are considered, and the only aircraft characteristic 
taken into account is maximum acceleration. It is 
shown that the derived maximum may be applied to 
the determination of the bandwidth characteristics 
for a communication-control fire direction or inter- 
ception system. A simple relationship is found to 
exist between the value of the amplitude limit at 
any frequency and the maximum error in position, 
without regard to time delay and noise, which oc- 
curs in a communication-control system of speci- 
fied bandwidth. 


NUCLEAR ENERGY 


INVESTIGATION INTO THE NATURE OF SHORT 
RANGE NUCLEAR FORCES. K. G. Foelsch. 
GRC Rep. 12555 (AFOSR TN 57-145) [AD 126434], 
Mar. 15, 1957. 36 pp. Analysis to simplify the 
physical picture of a nucleus by assuming that elec- 
trons and positrons, the elementary particles, are 
the building material of the nucleon (proton and 
neutron), An experimental function of the distance 
is introduced with a linear coupling factor which is 
computed from the electrostatic charge of the el- 
ementary particle and its mass. By this function 
the character of the Coulomb Law in the nuclear 
field is substantially changed, thereby providing 
the possibility of obtaining electrostatic equilib- 
rium between any number of electrons and positrons. 
This new idea is first applied to the dynamics of 
the mass point. 


SITUATION PRESENTE DU PROBLEME DES 
FUSEES PROPULSEES AU MOYEN DE L'ENERGIE 
NUCLEAIRE. F. Winterberg. Fusées, Mar., 
1957, pp.9-22. In French. Discussion of the 
present state of problems presented by nuclear 
propulsion. Includes: analysis of nuclear tech- 


niques and rocket techniques; consideration of the 
rapidly-critical gas reactor as the rocket combus- 
tion chamber; critical range of a gas reactor; nu- 
clear-combustion gases; equations of the rapidly- 
critical gas reaction; energy production ratio as 
function of the pressure and temperature; combus 
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reversed flow with a polynomial approximation, 
These quantities can then be deduced from the 
above theory. 


DRUCKVERTEILUNGEN BEKANNTER PRO- 
FILTYPEN BEI INKOMPRESSIBLER STROMUNG. 
G. Jungclaus. ZFW, Apr., 1957, pp. 106-114. In 
German. Analytical solution of the integrals, for 
several special cases, which appear in the veloci- 
ty-distribution formula resulting from the calcula- 
tion of incompressible flow around airfoil sections 
by means of Riegel's approximate method, and 
which are evaluated by mechanical quadratures. 
Finite expressions are given for the distributions 
of velocity, circulation, and pressure at the air- 
foil. Some examples are calculated and their re- 
sults are plotted and compared with those of other 
methods, some of which are exact. 


DIAGRAMMI PER IL CALCOLO DELLE VELO- 
CITA INCREMENTALI PER ALI A FRECCIA A 
PROFILO SIMMETRICO A DUE CURVATURE ED 
A BORDI ALARI SUBSONICI. Bernardino Lattanzi. 
L'Aerotecnica (Rome), Feb., 1957, pp. 7-12. In 
Italian. Presentation of diagrams for calculating 
the incremental velocities for swept-back wings 
with double curvature symmetrical profiles and 
subsonic leading and trailing edges. The incre- 
mental velocities produced by the source distribu- 
tion are deduced on the basis of the linearized 
theory with variable Mach Number and sweep-an- 
gle. They are calculated for an interval of B = 

M* - 1 variable from 0.4 to 1.3. 


LES COMBINAISONS AILE-FUSELAGE A 
TRAINEE MINIMUM EN TRANSSONIQUE ET SU- 
PERSONIQUE. E. Fage. Docaéro, Mar., 1957, 
pp. 3-8. In French. Investigation of minimum- 
drag wing-body combinations at transonic and 
supersonic speeds. Includes proof of the Whit- 
comb's law for M=l, extension to M>1, and pres- 
entation of experimental results covering swept- 
back and straight wings and the influence of inci- 
dence. 


AEROELASTICITY 


ON VIBRATIONS OF CONICAL SHELLS. G. 
Herrmann and 1. Mirsky. Columbia U. Inst. 
Flight Struc. TN 4, Apr., 1957. 3lpp. Analysis 
using the Rayleigh-Ritz procedure to find the fre- 
quencies of truncated conical shells. Sinusoidal 
mode shapes are assumed which satisfy the equa- 
tion of motion of a corresponding cylindrical shell, 
and only small semivertical angles (small conicity) 
are considered. It is found that for short shells 
the conicity lowers the frequency somewhat, while 
for long shells the frequency increases appreciably 


with conicity. This influence is the strongest if the 


number of circumferential waves is 3. The fre- 
quency of thin shells and the lowest frequency are 
more sensitive to changes in shape. It is also 
shown that the equations of motion may be integrat- 
ed in terms of known tabulated functions in several 
special cases. 


AEROELASTISCHE AUFGABEN DES FLUG- 
ZEUGBAUS. H. G. Kiissner. Max.- Planck-Inst. 
fir Strémungsforschung, Mitteil., No. 14, 1957. 
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32 pp. DM4. In German. Description of aero- 
elastic phenomena and analysis of the solution of 
aeroelastic problems through investigation of dy- 
namically analogous models or through theoretical 
calculatious. The general aeroelastic equations of 
motion for infinitely small deformations are de- 
rived and a survey of the theory of nonstationary 
air forces on airfoils is presented. Flutter of 
slender wings is treated analytically and numeri- 
cally as a complex eigenvalue problem,and laws 
for preventing flutter are presented. 


LIFT AND MOMENT RESPONSES TO PENE- 
TRATION OF SHARP-EDGED TRAVELING GUSTS, 
WITH APPLICATION TO PENETRATION OF 
WEAK BLAST WAVES. Appendix - RELATION 
BETWEEN UNSTEADY-LIFT FUNCTIONS FOR 
GUST PENETRATION AND FOR INDICIAL FLAP 
DEFLECTION. J. A. Drischler and F, W. Diede- 
rich. US, NACA TN 3956, May, 1957. 85 pp. 15 
refs. Calculations for wings in incompressible 
and supersonic two-dimensional flow, for wide del- 
ta and rectangular wings in supersonic flow, and 
for very narrow delta wings. The normal-accele- 
ration response is calculated, also, for two mass 
ratios, by using the two-dimensional indicial-lift 
functions, and analytical results are found for the 
normal-acceleration response to sharp-edged gusts. 
The relation between gusts traveling at supersonic 
speeds and blast waves is indicated, and the way in 
which the calculated lift and moment responses can 
be used ina linearized approach to the blast-load 
problem is outlined. 


THEORETICAL AND EXPERIMENTAL INVES- 
TIGATION OF RANDOM GUST LOADS. II - THEO- 
RETICAL FORMULATION OF ATMOSPHERIC GUST 
RESPONSE PROBLEM. Appendix - DERIVATION 
OF MATRICES ENTERING INTO DYNAMICAL 
EQUATIONS OF MOTION. A. S. Richardson, Jr. 
US, NACA TN 3879, May, 1957. 50 pp. 19 refs. 
Derivation of equations of motion for the appropri- 
ate degrees of freedom of plunging, pitching, roll- 
ing, and an arbitrary number of elastic natural 
modes, Solutions are expressed in terms of a num- 
ber of so-called primitive solutions obtainable by 
introducing the Dirac delta function. The solutions 
for center-of-gravity acceleration response and 
wing-root bending-moment response depend upon 
certain autocorrelations which enter the analysis. 
Results for simplified cases show that unsteady 
aerodynamic theory is unimportant for increasingly 
large values of the turbulence scale compared with 
values of the wing chord, but that the pitching de- 
gree of freedom exhibits an important effect as the 
turbulence scale increases. Includes comparison 
of results with those of the usual sharp-edged gust 
formula. 


A THEORY FOR THE LATERAL RESPONSE 
OF AIRPLANES TO RANDOM ATMOSPHERIC 
TURBULENCE. Appendix A - PROOF OF POWER 
SPECTRAL AND CROSS-POWER SPECTRAL RE- 
LATIONSHIPS. Appendix B - RELATIONSHIP BE- 
TWEEN POWER SPECTRA OF AIRPLANE 
FORCES AND MOMENTS AND POWER SPECTRA 
OF GUST VELOCITIES. J. M. Eggleston. US, 
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NACA TN 3954, May, 1957. 75 pp. 21 refs. Deri-. 
vation for the lateral motions of an airplane flying 
through continuous random isotropic turbulence, in 
terms of a) the transfer functions relating the mo- 
tion in the various degrees of freedom to the yaw- 
ing moment, rolling moment, and side force; b) 
the statistical forces and moments at the center of 
gravity due to gust velocities acting on the lifting 
surfaces of the airplane; and c) the power spectra 
of the three orthogonal components of gust velocity 
acting on the airplane along the flight path. The 
method takes into account the random variations of 
gust velocity across the span and along the fuse- 
lage. Solutions are given in the form of equations 
relating the power spectra of the angular motions 
of the airplane to the power spectra of the gust 
velocities. Three airplanes of different size are 
used to demonstrate the method. 


AIRPLANE DESIGN 
Landing Gear 


EXPERIMENTAL STUDY OF MORELAND'S 
THEORY OF SHIMMY. Appendix I - EQUATIONS 
OF SHIMMY THEORY. Appendix II - PROPER- 
TIES OF THE ELASTIC TIRE. Appendix III - 
DAMPER CALIBRATION AND THE EQUIVALENT 
VISCOUS DAMPING COEFFICIENT. J. L. Edman 
and W. J. Moreland. USAF WADC TR 56-197[AD 
110497] (OTS PB 121714, $1.50), July, 1956. 44 pp. 
ll refs. Results of stability tests for a nose wheel 
mounted on a rotating inertia wheel and of corrobo- 
rative airplane tests. Experimental values of the 
equivalent viscous damping coefficient are com- 
pared with values predicted by Moreland's theory 
for some sixty test configurations. The influence 
of caster angle is shown theoretically and experi- 
mentally. The phenomena of overdamping and 
critical taxi speed, which are associated with par- 
tial collapse of damper function, are describedand 
demonstrated. 


AIRPLANE PERFORMANCE 


TILT WING PROPELLOPLANE DESIGN RE- 
QUIREMENTS. Joseph Stuart, Ill. (AHS 3rd An- 
nual Western Forum, Dallas, Oct. 9, 1956.) AHS 
J., Apr., 1957, pp. 10-19. Discussion of the selec- 
tion of propeller disc loadings and some of the sig- 
nificant differences between rotor- and propeller- 
lifted high-performance aircraft. Primary em- 
phasis is given to a study of the unusual aerody- 
namic characteristics of tilt-wing propelloplanes 
in the hovering, accelerating, and decelerating 
transition regimes of flight. It is concluded that 
ailerons should be used as much as possible for 
yawing control in hovering to simplify the tail jet- 
deflection system requirements; conventional, un- 
articulated propellers appear to be the most ap- 
propriate vertical-lift generating elements for 
large tilt-wing VTOL aircraft; the decelerating 
transition from airplane-type flight to hovering 
flight is the critical maneuver for tilt-wing air- 
craft; and that the use of leading-edge slats or 
slots may substantially improve the smooth separa- 
tion-free decelerating abilities of tilt-wing aircraft. 
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ELECTRONICS 


Construction Techniques 


THERMAL DESIGN IN ELECTRONIC EQUIP- 
MENT. T. C. Reeves. Mach. Des., May 2, 1957, 
pp. 84-93. Design guide covering the general ther- 
mal-design problem, electronic equipment thermal- 
design objectives, procedures for minimizing heat 
generated by electrical and electronic components, 
techniques for isolating heat from sensitive elec- 
tronic components, and methods for the efficient 
removal of heat from electronic equipment. 


ICE FORMATION & PREVENTION 


STUDY OF LIMITED-TYPE ICE REMOVAL 
AND PREVENTION SYSTEMS (MECHANICAL 
PHASE). Appendix I - METHODS USED IN THE 
CALCULATION OF WATER DROPLET IMPINGE- 
MENT. Appendix Il- CALCULATION OF HEAT RE- 
QUIREMENTS TO MAINTAIN A DRY EVAPORA- 
TIVE AND A RUNNING WET IMPINGEMENT AREA. 
Appendix III - METHODS USED IN THE CALCULA- 
TION OF AIRFLOW REQUIREMENTS FOR MAIN- 
TAINING RUNNING WET AND DRY EVAPORATIVE 
IMPINGEMENT AREAS. Appendix IV - METHOD 
USED IN THE CALCULATION OF FLOW REQUIRE- 
MENTS FOR FLUID FREEZE-POINT DEPRESSANT 
SYSTEMS. H. C. Johnson and E, G. Johnson. 
USAF WADC TR 55-262 (OTS, PB 121678, $2.25), 
Apr., 1955. 77 pp. 5l refs. Theoretical investi- 
gation of various methods, excluding thermochemi- 
cal devices, for keeping a supersonic aircraft suf- 
ficiently free of ice accretions to enable it to com- 
plete its basic mission, Charts and graphs are 
presented describing impingement characteristics 
and heat requirements, as an aid in system devel- 
opment, and various components are described 
which comprise an ice-protection system. The 
systems are analyzed from three viewpoints: the 
type of ice removal or prevention action at the ic- 
ing surface, the duration of the period over which 
the system functions, and the degree of surface 
protection afforded, 


INSTRUMENTS 
Automatic Control 


ANALYSIS AND DESIGN OF A SERVOMOTOR 
OPERATING ON HIGH-PRESSURE COMPRESSED 
GAS. Gerhard Reethof. (ASME Semi-Annual Meet- 
ing, Cleveland, June 17-21, 1956, Paper 56--SA-20,) 
Trans. ASME, May, 1957, pp. 875-883; Discus- 
sion, pp. 883--885. Description of the analysis, 
design, and development of a high-performance gas 
servomechanism suitable for aircraft and missile 
applications. The flow-control valve consists of 
two upstream orifices of fixed areas and two 
differentially variable downstream orifices the 
areas of which are controlled by a simple electro- 
magnetic actuator. The fluid motor consists of 
two single-acting, self-lubricating pistons which 
actuate the rocket-arm load assembly through push 
rods, 


MATERIALS 
EVALUATION OF POROUS MATERIALS FOR 
BOUNDARY-LAYER CONTROL. D. E. Debeau. 
USAF WADC TR 56-486 [AD 110582] (OTS, PB 
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121851, $4.00), Nov., 1956. 154 pp. Review of 
various designers' criteria for comparing a num- 
ber of permeable sheet materials. Sintered metal 
powders, special woven and sintered wire materi- 
als, a compressed glass-fiber product, woven wire 
cloths, and perforated metal sheets are evaluated 
and compared for the following properties: average 
permeability, uniformity of permeability, resis- 
tance to clogging and corrosion, mechanical pro- 
‘perties including room-temperature tensile strength, 
modulus of elasticity, Poisson's ratio, and mini- 
mum bend radius. An evaluation of economic fac- 
tors is carried out on those permeable sheet mat- 
erials which attain most nearly the physical and 
mechanical properties desired by the aircraft de- 
signers, 


Metals & Alloys 


THE EFFECT OF STATIC MEAN STRESS ON 
THE DAMPING PROPERTIES OF MATERIALS. 
Appendix A - SOURCES OF ENERGY DISSIPA- 
TION DURING THE BENDING VIBRATION DECAY 
TEST. Appendix B - CORRELATION OF BEND- 
ING VIBRATION DECAY AND ROTATING BEAM 
DAMPING DATA. N. L. Person and B. J. Lazan. 
USAF WADC TR 55-497 [AD 97123], July, 1956. 28 
pp. 14 refs. Experimental investigation using 
new bending vibration equipment developed for the 
purpose of determining the effect of static mean 
stress on the damping associated with a given 
alternating stress. Tests are performed on SAE 
1020 steel, 2024-T aluminum, J-1l magnesium, 
annealed RC-55 titanium, S-816 alloy, glass lami- 
nate plastic, and 403 stainless steel. In all cases 
the maximum stress on the test specimens is kept 
below the cyclic-stress sensitivity so that damp- 
ing may remain unchanged by stress history. Re- 
sults show 403 steel to be the only material dis- 
playing a significant change in the damping due to 
superimposed static mean stress. 


ON THE COMPUTATION OF RELAXATION 
STRESSES IN METALS. L. M. Shestopalov. 
Soviet Physics - Tech. Physics, No. 5, 1957, pp. 
998-1,009. Translation. Theoretical and experi- 
mental investigation of the phenomena. Analysis 
considers a real crystal which differs from the 
ideal crystal lattice by the presence of microscopic 
distortions such as vacant spaces, included atoms, 
and group distortions resulting from the presence 
of the former. It is shown that stress relaxation 
in metals is evidence of internal rearrangement of 
the lattice of a real crystal which is in a nonequil- 
ibrium condition; the mobility of the atoms in such 
a system is reduced with an increase of binding en- 
ergy, and is increased with an increase in temper- 
ature. 


FATIGUE, CREEP, AND RUPTURE PROPER- 
TIES OF HEAT RESISTANT MATERIALS, F. H. 
Vitovec and B. J. Lazan. USAF WADC TR 56-181 
[AD 97240], Aug., 1956. 196 pp. 12 refs. Test 
results for the following alloys: Stellite 31, S-816, 
6.3% Mo-Waspalloy, 7% Mo-Waspalloy, M-252, 
Inconel X-550, Timken 16-25-6, Crucible 422, 
Lapelloy, and Stainless type 403. Tests are per- 
formed under axial stress on unnotched specimens 
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and specimens having theoretical stress concentra- 
tion factors of 2.4 and 3.4, The data are presented 
as S-N curves and stress-range diagrams to show 
the effect, on the fatigue and creep properties, of 
specimen notch, temperature, ratio of alternating- 
to-mean stress, and stress magnitude. The role of 
both creep and fatigue as design factors and the re- 
lation of notch sensitivity to loading conditions are 
discussed with particular reference to temperature 
and ratio of alternating-to-mean stress. 


Metals & Alloys, Nonferrous 


NON-LINEAR ELASTICITY IN ALUMINIUM 
ALLOYS. Appendix I - CALCULATION OF CON - 
VENTIONAL STRESS-STRAIN CURVE AND TAN- 
GENT MODULUS FOR CONSTANT TRUE "E". Ap- 
pendix II - THE THEORY OF ELASTIC MODULUS 
VARIATION. A. B. Watts. Aero. Quart., May, 
1957, pp. 103-122. Tests on round bar specimens 
of various strong aluminum alloys (unclad) in the 
fully heat-treated condition in both tensile and 
compressive loading, including tests on two alumi- 
num alloys other than those of the normal zinc- 
bearing and copper-bearing types. The first of 
these latter alloys is a simple, fully heat-treated, 
binary alloy of 4% copper, similar in behavior to 
D.T.D.364; the second is a 5% alloy (N.S.6-1/2H). 
An additional experiment is carried out to compare 
naturally and artificially aged D.T. D. 364. 


MATHEMATICS 


THE APPLICATION OF MATRIX METHODS TO 
COORDINATE TRANSFORMATIONS OCCURRING 
IN SYSTEMS STUDIES INVOLVING LARGE MO- 
TIONS OF AIRCRAFT. B. F. Doolin. US, NACA 
TN 3968, May, 1957. 36 pp. Method for using 
matrix algebra to set up geometric aspects of 
problems for aircraft in motion. The geometry is 
formulated by fixing quantities whose relative mo- 
tions are to be studied each in a coordinate system 
of its own. The various coordinate systems are 
related to each other by orthogonal transformations 
in matrix form, and the parameters defining the 
transformations are found in terms of the dynami- 
cal variables of the problem with the help of the 
transformation matrices. Application is made to 
several examples. 


MISSILES 


BOOST PHASE TRAJECTORY ANALYSIS 
TECHNIQUES. C. D. West. Jet Propulsion, May, 
1957, pp. 527-533. NavBuAer-supported analysis 
using four numerical approaches to the solution of 
the equations for a cruciform, uncontrolled mis- 
sile booster. The first, exact method, yields re- 
sults which can be carried to any desired accura- 
cy. The semi-exact method assumes that devia- 
tions from the flight path are small and oscillatory, 
and the accuracy is as good as the exact method. 
The third method, the linear speed-time history, 
assumes a constant acceleration from launch to the 
end of boost, and has an accuracy on the order of 
2% for the terminal speed. The fourth, called the 
iterative solution for separation speed, yields an 
approximate value for the terminal speed with ac- 
curacy on the order of 2 to 4%. 


N 
D 
ni 
lr 
a 
d 
c 


war 


| 
i 
| 
4 
} 
| 
Perk, 
> 
; 


._p- 


INTERNATIONAL AERONAUTICAL ABSTRACTS 123 


METODO FOTOGRAFICO PER LA DETERMI- 
NAZIONE DELLA RESISTENZA AERODINAMICA 
DI MISSILI IN VOLO. C. E. Cremona. Astro- 
nautica Acta, Fasc. 1, 1957, pp. 52-66. 13 refs. 
In Italian, with summaries in English, German, 
and French. Method for determining the aero- 
dynamic drag of a flying missile based upon the 
comparison of some parameters of the trajectory 
that can be calculated by optical and optical-elec- 
tronic methods, and the corresponding parameters 
belonging to families of missile trajectories that 
have been determined theoretically. Four methods 
for obtaining trajectories are described. 


GEOMETRICAL STABILIZATION BASED ON 
SERVODRIVEN GIMBALS AND INTEGRATING 
GYRO UNITS. C. S. Draper and R. B. Woodbury. 
(NATO AGARD Symposium, Venice, Sept. 24-28, 


evaluate the quality of its operation and to predict 
the operational characteristics of future systems. 
The integrator consists of a cathode-ray tube phos- 
phor storage with photomultiplier readout. The 
reversal returns from a target are weighted ac- 
cording to their expected value, which is the opti- 
mum weighting for detecting targets. Measured 
amplitude distribution functions of integrated video 
are combined with a theoretical determination of 
the distribution of integrated noise and compared 
with theoretically derived distributions. Results 
indicate that the radar equipment utilizing video 
integration should operate satisfactorily at ranges 
1.5 to 2 times that possible using raw video. 


ON THE FREQUENCY SPECTRUM GENERATED 
BY A MANEUVERING AIRCRAFT. A. P. Brogle. 
J. Aero. Sci., July,1957, pp. 487-494. Deriva- 


1956.) MIT Paper, Dec., 1956. 35 pp. 19 refs. 
Analysis of the mechanical features and operating 
characteristics of orientational reference systems, 
capable of changing the orientation of the indicated 
geometrical reference in response to command in- 


tion of an upper amplitude limit for the frequency 
spectrum of an aircraft in motion. The existence 
of a bound on the absolute value of acceleration is 
the underlying phenomenon determining the limit 

on the transformed position motion. In obtaining 


puts, that are based on single-degree-of-freedom in-this bound, only periodic motions of the aircraft 


tegrating gyro units supported by servodriven gim- 
bals. From information summarized in a function- 


al diagram for a typical gimbal stabilization system, 


the performance equation for motion about a single 
gimbal axis is set up in a form that may be adapted 
to describe the behavior of the complete system 
when drives for all three axes are in simultaneous 
operation. 


MISSILE GUIDANCE TECHNIQUES AND 
GUIDED MISSILE WEAPONS SYSTEM CONSIDERA- 
TIONS. W. C. Hodgson and J. C. Ryon. Fusées, 
Mar., 1957, pp. 53-63. Description of such mis- 
sile guidance techniques as homing guidance (pas- 
sive, semiactive, and active), command guidance, 
and beamrider guidance. Hyperbolic navigation 
and the use of inertial, terrestrial, and celestial 
references for guidance are discussed. In order 
to illustrate the basic tactical applications of a 
guidance technique, the semiactive homing method 
is described as conventionally applied to these four 
categories: surface-to-air, air-to-air, air-to- 
surface, and surface-to-surface missiles. A gen- 
eralized missile weapons system is also described, 
including the target, target detection and tracking, 
target designation and computation, data process- 
ing and transmission, target acquisition and track- 
ing, launcher and missile preparation, missile 
guidance, and fusing. 


NAVIGATION 
Electronic Aids 


RADAR VIDEO INTEGRATOR STUDY; INTER- 
NAL RESEARCH PROJECT 81-011. Appendix I - 
AMPLITUDE DISTRIBUTION OF INTEGRATED 
NOISE. Appendix II- APPROXIMATE AMPLITUDE 
DISTRIBUTION OF INTEGRATED NOISE GOOD 
FOR SMALL EXCEEDANCE PROBABILITIES. 
Appendix III - THEORETICAL MEAN AND VARI- 
ANCE OF INTEGRATED VIDEO. R. W. Hen- 
drick, Cornell Aero. Lab. Rep. CAL-78, Jan., 
1957, 49 pp. 14 refs. Development of an optimum 
Signal integrator and presentation of methods to 


are considered, and the only aircraft characteristic 
taken into account is maximum acceleration. It is 
shown that the derived maximum may be applied to 
the determination of the bandwidth characteristics 
for a communication-control fire direction or inter- 
ception system. A simple relationship is found to 
exist between the value of the amplitude limit at 
any frequency and the maximum error in position, 
without regard to time delay and noise, which oc- 
curs in a communication-control system of speci- 
fied bandwidth. 


NUCLEAR ENERGY 


INVESTIGATION INTO THE NATURE OF SHORT 
RANGE NUCLEAR FORCES. K. G. Foelsch. 
GRC Rep. 12555 (AFOSR TN 57-145) [AD 126434], 
Mar. 15, 1957. 36 pp. Analysis to simplify the 
physical picture of a nucleus by assuming that elec- 
trons and positrons, the elementary particles, are 
the building material of the nucleon (proton and 
neutron), An experimental function of the distance 
is introduced with a linear coupling factor which is 
computed from the electrostatic charge of the el- 
ementary particle and its mass. By this function 
the character of the Coulomb Law in the nuclear 
field is substantially changed, thereby providing 
the possibility of obtaining electrostatic equilib- 
rium between any number of electrons and positrons. 
This new idea is first applied to the dynamics of 
the mass point. 


SITUATION PRESENTE DU PROBLEME DES 
FUSEES PROPULSEES AU MOYEN DE L'ENERGIE 
NUCLEAIRE. F. Winterberg. Fusées, Mar., 
1957, pp.9-22. In French. Discussion of the 
present state of problems presented by nuclear 
propulsion. Includes: analysis of nuclear tech- 
niques and rocket techniques; consideration of the 
rapidly-critical gas reactor as the rocket combus- 
tion chamber; critical range of a gas reactor; nu- 
clear-combustion gases; equations of the rapidly- 
critical gas reaction; energy production ratio as 
function of the pressure and temperature; combus- 
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tion time; neutron flow and pressure; radiation 
pressure; reaction produced by rapid fission frag- 
ments; and nuclear reactors for the direct produc - 
tion of electricity in terms of fission reactions. 


PARACHUTES 


UNITED STATES AIR FORCE PARACHUTE 
HANDBOOK. USAF WADC TR 55-265 [AD 118036] 
(OTS, PB 121934, $6.00), Dec., 1956. 310 pp. 
Presentation of information, test results, and other 
technical data pertaining to the application, design, 
construction, and testing of parachutes, parachute 
systems, and accessories. Included is a glossary 
of parachute terms and symbols. 


PHOTOGRAPHY 


DYNAMIC PHOTOELASTICITY BY MEANS OF 
STREAK PHOTOGRAPHY. M. M. Frocht, P. D. 
Flynn, and D. Landsberg. Soc. Exper. Stress 
Anal., Proc., No. 2, pp. 81-90. 24 refs. (Edited 
by C. V. Mahlmann and W. M. Murray, Cam- 
bridge, Mass., 1957. 174 pp. $6.00). Review of 
the literature on high-speed photography and dy- 
namic photoelasticity. Equipment and techniques 
for streak photography are described and details 
of a new camera for obtaining dynamic photoelastic 
stress patterns from arbitrary lines in plane stress 
by this method are given. Streak-type stress pat- 
terns which show the effects of stress wave propa- 
gation are included. 


PHYSICS 


SOME FLOW PROBLEMS OF RARIFIED GASES. 
I. Zdzistaw Szymariski. Arch. Mech, Stosowane} 
(Warsaw), No. 9, 1957, pp. 35-50. Problems con 
sidered include that of the distribution of colliding 
molecules, a correction for the aerodynamic force 
due to molecule collisions, and the case of flow 
pasta sphere, The method of calculation used to 
solve the last problem is described. Analytical re- 
sults are compared with experimental data. 


MODELES FINIS EN THEORIE DU POTEN- 
TIEL. G. Choquet and J. Deny. Inst. Advanced 
Study, Princeton, N.J.,Rep. (AFOSR TN 57-177) 
[AD 126472], Apr., 1957. 7l pp. In French. Defi- 
nition of the theory of.the potential, consideredasa 
study of certain defined cores in a locally compact 
space X, having characteristics analogous tothose 
of the Newtonian core in the Euclidian space. In- 
cludes analysis and definition of the term "core", 
study of the symmetrical and degenerate cores, 
the theorem of duality, and applications. 


DAS LICHTSUMMENGESETZ IM SICHTBAREN 
SPEKTRALBEREICH. O. Stierstadt and W. 
Swiesler. ZFW, May, 1957, pp. 150-155. 19 refs. 
In German 
colors and of short duration (10<t<150 m./sec.). 
The light sums vary between the threshold and the 


limit of glare, and the newly defined relative thresh- 


old (about 45%) prove to be practically independent 


of the color. An even higher value of about 65% re- 
lative to the darker signal is obtained with white light 


Comparison of light signals of various 


sum of the light signal (the law of light sums). This 
law is applicable in the range of average power of 
sensation and independent of the energy distribu- 
tion of the source of light relative to the spectrum. 


POWER PLANTS 
Atomic 


QUELQUES ASPECTS DE LA PROPULSION 
PAR L'ENERGIE NUCLEAIRE. Thomas Reis and 
Paul Ageron. Fusées, Mar., 1957, pp. 23-33. 

32 refs. In French. Presentation of several 
procedures for nuclear propulsion and of problems 
encountered in practical application of such propul- 
sion, including thermal cycle, attainable tempera- 
ture, and protection. A preliminary study corre- 
sponding to the possibilities in the near future is 
presented as an illustrative example. 


Jet & Turbine 


MECHANISM OF CONVECTIVE HEAT TRANS- 
FER AND ITS ROLE IN GAS TURBINES. D. G. 
Wilson. IME Proc., vol. 169, 1955, pp. 1, 202- 
1,209. Theoretical investigation of the economics 
of different types and arrangements of heat ex- 
changers, and consideration of methods of turbine 
cooling from estimates of the heat-transfer pat- 
tern around the surface of the blade. Treatment 
includes discussion of the fundamental dependence 
of convective heat transfer on the pattern of fluid 
flow, followed by an elementary presentation - il- 
lustrated by examples of the behavior of models - 
of the governing principles of fluid dynamics, par- 
ticularly those concerning the boundary layer. 

The resultant relative levels of heat transfer from 
various surfaces are also discussed, together with 
the effect of different typea of fluid. 


INFLUENCE DU DISTRIBUTEUR ET DE LA 
TUYERE DE SORTIE SUR L'ADAPTATION D'UN 
TURBOREACTEUR. M. Faury. Docaéro, Mar., 
1957, pp. 27-32. In French. Study of the influ- 
ence of a turbine nozzle and an exhaust nozzle on 
matching of turbojets. Includes derivation of 
formulas representing the effect of cross-section 
variation of both nozzles on the compressor de- 
sign curve, combustion chamber temperature, and 
thrust. 


UBER DEN EINFLUSS DES LUFT ZUSTANDES 
AUF DEN VORTRIEBSSCHUB NEUZEITLICHER 
TRIEBWERKE. Rudolf Schmidt. ZFW, May, 1957, 
pp. 139-149. In German. Method for estimat- 
ing the effect of air pressure and temperature 
variations upon the thrust of some kinds of modern 
aircraft engines. The influence of the most impor- 
tant parameters is evaluated by systematic varia- 


tion and presented along with charts for a conversion 


of the thrust which is often required for assessing 
performance flight tests. Power plants considered 
include the ramjet (Lorin), the turbojet (TL) with 
and without afterburner, and the turboprop (PTL) 


Ram-Jet & Pulse-Jet 


AN ANALYSIS OF HEATING PROBLEMS IN 


signals. A logarithmic relationship is found between SUPERSONIC RAMJET TAILPIPES. Appendix - 


the power of sensing the impression of brightness 
and the power of irritation, expressed by the light 
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HEAT TRANSFER ANALYSIS. Walter Unterberg. 
(ARS-ASME Av. Div. Conf., Los Angeles, Mar. 
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14--16, 1956.) Jet Propulsion, May, 1957, pp. 514- 
521, 541. Analysis to predict temperatures at- 
tained by single-walled tailpipes during groundand 
air launch transients and at steady-state condi- 
tions in the range of flight Mach Numbers up to 4 
and altitudes up to 100,000 ft. It is concluded that 
single-walled metal tail pipes, internally ceramic- 
coated where necessary, encounter a thermal 
barrier only in the high Mach Number and altitude 
region where more complex cooling means are 
required. Graphs show how the tail-pipe metal 
temperature at thermally critical locations is af- 
fected by the major variables of steady-state flight 
conditions, ground and air launch transients, tail- 
pipe exit geometry, wall thickness and wall mate- 
rial. Based on the analysis, engine-size effects 
and thermal design are discussed, and a survey is 
made of more complex cooling systems. 


VORGANGE IN PULSIERENDEN STRAHLTRIEB- 


sures are calculated by postulating that the super- 
sonic section of the blade is a finite thin wing ro- 
tating about the propeller axis. The effect of shock 
waves formed on the supersonic sections of the 
blade is also calculated, using the theory of oblique 
shock waves and expansion waves. Treatment in- 
cludes a numerical example to illustrate each cal- 
culation. 


ROTATING WING AIRCRAFT 


A PARAMETRIC ANALYSIS METHOD FOR RO- 
TOR BLADE STRUCTURAL DESIGN. Alex Berman. 
AHS 13th Annual Natl. Forum, Washington, May 8- 
ll, 1957, Proc., pp. 111-126. Development of ex- 
pressions for rotor-blade response as functions of 
the basic blade parameters using the response-ma- 
trix method which gives the changes in response due 
to changes in the equation of motion. The effects 
are in-plane motion and changes in stiffness and 
mass distribution, in rotor speed, and in aerody- 


WERKEN. Fritz Staab. ZFW, Mar., 1957, pp. 77- namic damping. A simpler and more accurate 


87. 22 refs. In German. Review of experiments 
on the internal processes of pulse jet engines. Re- 
sults are presented for air intake, mixing, com- 
bustion, and conditions in the tube and exhaust. 
These results indicate that in the earlier stage of 
combustion, slightly luminous particles of the mix- 
ture are partly burned immediately and the rest 
only later, after deceleration towards the flap 
valve. The effects of turbulence and vibration are 
considerable. After a final treatise a parabola of 
various types of engines is given. 


Rocket 
ZY LINDRISCHE RAKETEN-BRENNKAMMERN. 


means of completing harmonic response matrices 
is also obtained. The theory is extended to allow 
the calculation of the changes in natural frequen- 
cies due to the above effects. The functions re- 
quired for each of the effects are listed in a table. 


APPROXIMATION OF ROTOR INFLOW AND 
FLAPWISE AIRLOAD DISTRIBUTIONS ON HINGED 
BLADES FROM MEASURED STRAIN AND MOTION 
DATA. Herbert G. Somerson. AHS 13th Annual 
Natl. Forum, Washington, May 8--ll, 1957, Proc., 
pp. 51--59. 10 refs. Method in which the rotor-in- 
flow distribution and blade flapwise-airload distribu- 
tion in each significant harmonic are approximated 


H. v. Zborowski. Raketentech. & Raumfahrtforsch.,by analysis of flapwise-bending strains measured at 


No. 1, 1957, pp. 1-3. In German. Investigation of 
tubular reaction chambers as a special design for 
rocket combustion chambers. Advantages and dis- 
advantages of such a design are discussed in terms 
of its application to the decomposition of chemical 
propellants, as well as the advantages presented 


by such a design in the conversion of atomic energy. 


PROPELLERS 


PROPELLER SELECTION FOR HIGH STATIC 
AND FORWARD FLIGHT EFFICIENCY FOR VTOL 
AIRCRAFT. K. S. Coward. Aero. Eng. Rev., 
July, 1957, pp. 41--43. Development of basic 
equations from which curves of propeller diameter 
are drawn for high static and forward flight ef- 
ficiency vs. cruise power, taking into account vari- 
ous ambient conditions, cruise take-off power and 
r.p.m. relations, and propeller configurations. 


AN INVESTIGATION OF AERODYNAMIC 
FORCES GENERATED BY A PROPELLER IN A 
COMPRESSIBLE FLOW. Paul Lieber, Koon-San 
Wan, and M. Spiegel. USAF WADC TR 55-312 
(OTS PB 121462, $5.00), Sept., 1955 (June, 1956). 


289 pp. 10 refs. Development of a theory for the 
aerodynamic forces generated by three- and four- 
blade propellers operating at local high-subsonic 

and supersonic velocities. Charts are presented 

for finding the calculated periodic pressures thus 
generated. For the supersonic case, where flow 

is assumed to be isentropic, the periodic pres- 


a number of spanwise locations, and the motions of 
the blade root about the flap and pitch axes, Taking 
into account the effects of rigid and elastic blade 
motion as well as the inter-harmonic coupling re- 
sulting from periodic aero-dynamic damping and 
spring terms, the airload distributions are found in 
terms of the inertia-force distributions associated 
with the flapwise normal modes of the rotor blades, 
The inflow distribution over the rotor is then found 
in terms of the blade-airload distribution. 


ON A TYPE OF LOW-ADVANCE-RATIO BLADE 
FLAPPING INSTABILITY OF THREE-OR-MORE 
BLADED ROTORS WITHOUT DRAG HINGES. Ap- 
pendix A - COMPUTATION OF NATURAL FRE- 
QUENCIES WITHOUT AIRLOADS,. Appendix B - 
DERIVATION OF AIRLOAD TERMS JUSTIFICA- 
TION FOR USING QUASI-STATIC AIRLOADS. Ap- 
pendix C - DERIVATION OF EQUATIONS OF MO- 
TION AND OF STABILITY CRITERIA. K. H. Ho- 
henemser. AHS 13th Annual Natl. Forum, Wash- 
ington, May 8-1], 1957, Proc., pp. 72-90. 15 refs 
Analysis to obtain an insight into the mechanism of 
flapping instability and into the trends of the stabil- 
ity limit when the main design and operational para- 
meters are varied. An idealized, two-degrees-of- 
freedom substitute system is considered, Results 
indicate that the possibility of chordwise bending- 
flapping flutter exists for all rotors without drag 
hinges. 
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THEORETICAL AND EXPERIMENTAL STUDY 
OF THE COUPLED FLAP BENDING AND TORSION 
AERO-ELASTIC VIBRATIONS OF A HELICOPTER 
ROTOR BLADE. P. F. Leone. AHS 13th Annual 
Natl. Forum, Washington, May 8-ll, 1957, Proc., 
pp. 91-101. Analysis employing the Myklestad meth- 
od of structural vibration analysis along with oscil- 
latory aerodynamic forces derived from two-dimen- 
sional incompressible non-stationary airfoil theory. 
Application is made to a typical helicopter rotor 
blade to determine its free and forced vibrations as 
affected by variations in the rotor control-system 
elasticity. Graphical results are presented showing 
the coupled normal modes for free vibrations and 
the zero and first six rotor harmonic components 
of the forced modes in high-speed level flight for 
forced vibrations. Comparison is made to experi- 
mental results derived from helicopter flight tests, 


PHYSICAL INTERPRETATION OF HELICOP- 
TER CHORDWISE VIBRATION. W. B. Gevarter, 
AHS 13th Annual Natl. Forum, Washington, May 8- 
ll, 1957, Proc., pp. 60-71. 12 refs. Analysis to 
determine how freedom from ground resonance can 
be assured in rotor systems without drag hinges. 
Results show that it is possible to design tip-turbo 
rotor systems of relatively conventional construc- 
tion that would be free of ground resonance and as- 
sociated vibration problems. 


APPLICATION OF BOUNDARY LAYER CON- 
TROL TO ROTOR BLADES. S.H. Hinton. (AHS 
3rd Annual Western Forum, Dallas, Oct. 9, 1956.) 
AHS J., Apr., 1957, pp. 36-64. Development of 
a boundary-layer system weighing approximately 
190 lbs. and requiring 50 hp. for BLC air pumping. 
Flight test data show that the blade stall is essen- 
tially eliminated at forward speeds up to 13% above 
the "normal" blade-stall-limited speed of the test 
helicopter. Various power and control factors 
prevent higher speed from being attained. The 
blade stall distribution over the rotor disc, with 
BLC operating at the highest forward speed at- 
tained, corresponds roughly to the stall distribu- 
tion with standard blades at a forward speed ap- 
proximately 45% lower. 


ESTIMATION OF STABILITY DERIVATIVES 
FROM THEORY AND FLIGHT TESTS FOR A 
TANDEM HELICOPTER IN FORWARD FLIGHT. 
Gilbert Chuck. USAF FTC TN 57-14 [AD 118720], 
Apr., 1957. 44 pp. Method of estimating longi- 
tudinal and lateral derivatives from theory and 
flight tests to be used with linearized equations of 
motion to represent the first. approximation of the 
dynamic characteristics of a tandem helicopter. 


HELICOPTER LONGITUDINAL STABILITY ; 
SOME CONTRIBUTIONS TO EXISTING THEORY. 
P. R. Payne. Aircraft Eng., May, 1957, pp. 143- 
150. 14 refs. Simplified theoretical investigation 
to draw attention to a number of effects encountered 
in the study of helicopter dynamic stability. Treat- 
ment includes analysis of hovering stability and of 
the magnitude of the coefficients of the cubic char- 
acteristic equation which governs the motions of a 
disturbed helicopter; development of the theory of 
hovering stability for the general case of a helicop- 
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ter with effective hinge restraint, taking into ac- 
count the effects of lateral coupling and downwash 
gradient on the downwash derivatives; study of hov- 
ering stability for a helicopter with zero hinge re-~- 
straint, giving the effect of all possible design var- 
iables; derivation of a theory of hovering stability 
for the "flying platform" helicopter; and presenta- 
tion of equations for the fundamental flap-back der- 
ivatives for a rotor with effective hinge stiffness in 
forward flight. 


SAFETY 


ORIGIN AND PREVENTION OF CRASH FIRES 
IN TURBOJET AIRCRAFT. Appendix A - ENGINE 
TEMPERATURE SURVEY. Appendix B - PRE- 
LIMINARY EVALUATION OF PROBABILITY OF 
HOT-SURFACE IGNITION. Appendix C - METH- 
OD OF LOCATING IGNITION ZONES WITHIN EN- 
GINE. I. I. Pinkel, Solomon Weiss, G. M. Pres- 
ton, and G. J. Pesman. US, NACA TN 3973, May, 
1957. 65 pp. Experimental investigation to de- 
velop a crash-fire prevention system which de- 
energizes the electrical system, shuts off the fuel 
flow to the engine, and sprays coolant (water) over 
these hot surfaces. A test stand is used to simu- 
late combustion spillage in order to determine the 
part played by the turbojet engine, itself, in set- 
ting the fires, and these results are confirmed by 
tests using actual jet aircraft. 


SPACE TRAVEL 


LA CONTRIBUTION DE LA GENERAL ELEC- 
TRIC COMPANY AU PROJET "VANGUARD". R. 
E. Small. Fusées, Mar., 1957, pp. 35-40. In 
French. Discussion of the Vanguard project, with 
a description of the satellite to be launched and its 
three stages. Includes description of the design 
and construction of the first-stage rocket, the 
X-405, a General Electric Co. contribution to the 
project Vanguard. A cross-sectional view of the 
X-405 is presented and difficulties encountered, 
due to the variation of temperature between -170° 
and 2,750°C. for a distance of only few inches, are 
outlined. 


STRUCTURES 


EFFECT OF CHANGING CYCLIC MODULUS 
ON BENDING FATIGUE STRENGTH. A. A. 
Blatherwick and B. J. Lazan. USAF WADC TR 
56-127 [AD 110492], Oct., 1956. 118 pp. 83 refs. 
Study to determine, from a phenomenological point 
of view, the effect of changes in the cyclic secant 
modulus on fatigue strength. The study is confined 
to fatigue behavior as it is affected by observed 
changes in cyclic material properties without re- 
gard to the factors causing those changes. The 
implications of the changes are analyzed by means 
of hypothetical cyclic stress-strain curves. The 
effects of cross-sectional shape of a specimen and 
of loading conditions on fatigue strength are inves- 
tigated through calculations based on the assumed 
material behavior. Two types of material are con- 
sidered, one of which has strain-hardening char- 
acteristics, while the other becomes softer under 
repeated cycling. It is concluded that the type of 
material is important in determining the effect of 
specimen shape and type of test om fatigue strength. 
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USE OF CREEP TO DETERMINE THE SUM OF 
THE PRINCIPAL STRESSES IN TWO-DIMEN- 
SIONAL PROBLEMS. A. J. Durelli and W. F. 
Riley. Soc. Exper. Stress Anal., Proc., No. 2, 
pp. 109-116. 10 refs. (Edited by C. V. Mahlmann 
and W. M. Murray, Cambridge, Mass., 1957. 

174 pp. $6.00). Development of a method for sep- 
arating the principal stresses in two-dimensional 
models. The method makes use of the photoelastic 
isochromatics for determining the principal stress 
differences and of the mechanical creep properties 
of certain plastics to determine the sum of the 
principal stresses. It is shown that in a loaded 
model the change in thickness remains propor- 
tional to the sum of the principal stresses, and 
that after removal of the load the model does not 
return to its original thickness immediately, but 
recovers over a period of time. The changes dur- 
ing recovery are sufficiently large to permit ac- 
curate measurement to be made at all interior 
points of the model by means ofa Leitz comparator. 


ON AN ELECTRICAL ANALOGY METHOD 
FOR THE SEPARATION OF PRINCIPAL STRESSES 
ALONG STRESS TRAJECTORIES. 
Soc. Exper. Stress Anal., Proc., No. 2, pp. ll- 
20. ll refs. (Edited by C. V. Mahlmann and W. M. 
Murray, Cambridge, Mass., 1957. 174 pp. $6.00). 
Method of constructing the stress trajectories di- 
rectly and separating the principal stresses along 
these trajectories by graphical integration. The 
construction is obtained by applying the existing 
analogy between electric potential and the value of 
the parameter of curves representing the stress 
trajectories. For the separation of the principal 
stresses the Lamé-Maxwell equations are trans- 
formed into a form that avoids the use of isoclinics 
as auxiliary curves. The accuracy is confirmed 
by comparison with results using either the ana- 
lytic method or Filon's method of graphical integra- 
tion. 


Bars & Rods 


W SPRAWIE DOBORU OPTYMALNEGO 
KSZTALTU PRETOW OSIOWO SCISKANYCH. 
Micha¥ Zyczkowski. Rozpawy Inzynierskie (War- 
saw), 1956, pp. 441-456. ll refs. In Polish. Theo 
retical investigation to solve the problem of defin- 
ing the optimum form for axially compressed bars, 
assuming elastic-plastic buckling. A practical so- 
lution is obtained by limiting the choice to that of 
the best taper for a uniformly tapered bar (pyra- 
mid or cone); the variational problem is thus re- 
placed by the problem of the extreme of a func- 
tion of one variable. Results are presented in the 
form of a diagram and a chart which permit the 
determination of optimum taper and bar dimen- 
sions, and which show that the possibilities of ma- 
terial economy and weight reduction depend on the 
plastic characteristic of the bar. Includes an il- 
lustrative numerical example. 


Beams & Columns 


TRANSIENT STRESSES IN BEAMS OF VARI- 
ABLE CHARACTERISTICS. A. Robinson. Quart. 
J. Mech, & Appl. Math., May, 1957, pp. 148-159. 
10 refs. Investigation, for a beam of variable 
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characteristics, of the phenomenon, noted by 
Jones in the case of a beam of constant characteris- 
tics, of discontinuous bending moment occurring 
(even across the fronts of the shear waves) when a 
disturbance is produced by a concentrated impulse. 
The law of variation of the discontinuity is deter- 
mined, including that applicable for the disconti- 
nuities of the shear force or bending moment 
across fronts of shear and bending waves, respec- 
tively. These latter cases are solved by a differ- 
ent method from that used by Leonard and Bu- 
diansky. 

Plates 


A MIXED BOUNDARY-VALUE PROBLEM IN 
THE ELEMENTARY THEORY OF ELASTIC 
PLATES. V. T. Buchwald. Quart. J. Mech. & 
Appl. Math., May, 1957, pp. 183-190. Derivation 
of a solution for plates in the form of half-planes 
(with the boundaries partly clamped and partly 
simply supported) which involves the determination 
of a function regular in the upper half-plane. The 
real part of this function is given on part of the 
boundary; the imaginary part on the remainder of 
the boundary. The method of solution is illustrated 
by a number of examples, some of which involve 
isolated loads. 


LOWER BOUNDS FOR ELASTICALLY SUP- 
PORTED MEMBRANES AND PLATES. lL. E. 
Payne and H. F. Weinberger. U. Md. Inst. Fluid 
Dynamics & Appl. Math. TN BN-96 (AFOSR TN 
57-176) [AD 126471], Apr., 1957. 18 pp. Analysis 
to define explicit lower bounds for the eigenvalues 
of several problems of physical interest. Such 
bounds are given for the vibration frequencies of 
elastically supported plates and membranes in 
terms of quantities that are easily computed. 


STRESSES IN CERTAIN THIN ELASTIC 
PLATES ROTATING ABOUT NORMAL AXES. A. 
M. Sen Gupta. ZAMM, Jan.-Feb., 1957, pp. 27- 
34. Development of a method for solving problems 
pertaining to certain thin elastic plates having cur- 
vilinear boundaries and rotating steadily about nor- 
mal axes. The problem of a rotating thin plate 
having a regular curvilinear polygonal boundary is 
solved to illustrate the method. Treatment includes 
detailed discussion of the corresponding problems 
of thin plates with some simpler types of bound- 
aries. 

THIN CIRCULAR PLATES SUPPORTED AT 
SEVERAL POINTS ALONG THE BOUNDARY. W. 
A. Bassali. Proc. Cambridge Philos. Soc., Apr., 
1957, pp. 525-535. Theoretical investigation to 
obtain the deflection at any point of a thin circular 
plate, subjected to certain loadings along the cir- 
cumference or over the area of an eccentric circle, 
when the plate is supported at several points along 
the boundary - the supports being symmetrically 
situated with respect to the common diameter of 
the plate and circle. The solutions obtained in- 
clude as special cases those of Nadai and De Beer. 


THE EQUILIBRIUM EQUATIONS OF THE IN- 
EXTENSIONAL THEORY FOR THIN FLAT 
PLATES. D. G. Ashwell. Quart. J. Mech. & 
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-Appl. Math., May, 1957, pp. 169-182. Descrip- 
tion of the functions of the membrane forces in the 
plates, deduction of the existence of shearing 
forces concentrated along their free edges, deriva- 
tion of equations of equilibrium for estimating the 
magnitudes of the membrane stresses (exceptnear 
the edges) and of the edge shears, and presenta- 
tion of a new form of differential equation for the 
deformation of such a plate in terms of the edge of 
regression of the developable surface into which it 
deforms. 


STRESS SOLUTIONS FOR RECTANGULAR 
‘2 PLATES BY CONFORMAL TRANSFORMATION. 
A. M. Winslow. Quart. J. Mech. & Appl. Math., 
ee May, 1957, pp. 160-168. Consideration of rectan- 
3 gular plates with distributed forces on the bound- 
aries x= +a, y= +b. The x, y components of the 
coplanar tractions are expressed as monomials or 
polynomials in positive integral powers of x or y. 
An exact polynomial solution is combined with a 
solution derived by conformal transformation 
wherein finite summations are taken as approxi- 
ats mate values of an infinite series to determine 
: bounds for the approximations. Typical proce- 
dures are shown in examples for square and rec- 
tangular plates. 


A REDUCTION METHOD FOR BUCKLING 
PROBLEMS OF ORTHOTROPIC PLATES. P. 
Shuleshko. Aero. Quart., May, 1957, pp. 145-156. 
13 refs. Solution of several plate-buckling prob- 
lems by using a reduction method with which the 
solution for an orthotropic plate can be reduced to 
that for an isotropic plate, and the solution for a 
plate with biaxial loading can be reduced to that 
for a plate with uniaxial loading, etc. Plates with 
simply supported ends and with various bouncary 
conditions at the sides are considered along with 
uni- and biaxial loadings, and the necessary reduc 
tion equations provided. 


DIE DICKE PLATTE MIT NICHTLINEARER 
SPANNUNGSVERTEILUNG. Eberhard Koppe. 
ZAMM, Jan.-Feb., 1957, pp. 38-44. In German. 
Consideration of a thick plate with nonlinear stress 
distribution in order to find an easy, general meth- 
od for obtaining exact solutions starting from the 
invariants of the problem. The distribution func- 
tions for the displacements over the plate for two 
general and practically important classes of loads 
are calculated. 


BEHANDLUNG DER PLATTENAUFGABE 
NACH DEM VERBESSERTEN DIFFERENZENVER- 
FAHREN. Rudolf Zurmiihl. ZAMM, Jan.-Feb., 
1957, pp. 1--16. In German. Treatment of the 
plate problem 44u = p/K (assuming the plate to 
be rectangularly bounded) by means of an improved 
calculus of finite differences which permits both 
the treatment of the boundary conditions and the 
determination of the second derivatives with high 
accuracy. Includes discussion, illustrated by nu- 
merical examples, of the application of formulas 
to various methods for supporting the plate, and 
comparison of the derived theory with known exact 
solutions. 
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Testing 

DEVELOPMENTS IN THE GRID METHOD OF 
EXPERIMENTAL STRESS ANALYSIS. A. J. 
Durelli and W. F. Riley. Soc. Exper. Stress 
Anal., Proc., No. 2, pp. 91-100. 10 refs. (Edited 
by C. V. Mahlmann and W. M. Murray, Cam- 
bridge, Mass., 1957. 174 pp. $6.00). Description 
of a method for embedding a grid network within a 
sheet of photoelastic material and, by so doing, to 
remove many of the experimental limitations of 
the grid method. This method can be used for 
stress analysis as a complement to photoelasticity, 
and independently if the elastic constants of the 
material are known. It can also be applied to 
dynamic, three-dimensional and plastic deforma- 
tion studies, either independently or in conjunc- 
tion with photoelasticity. Results of the new meth- 
od are compared with those of photoelastic meas- 
urements and electrical resistance-wire strain- 
gage measurements to obtain excellent agreement 
among the data from all three techniques. 


Thermal Stress 


THERMAL STRESSES IN DISKS OF CONSTANT 
THICKNESS. J. F. Norbury. Aircraft Eng., May, 
1957, pp. 132--137, Theoretical investigation to 
determine the effect of temperature profile on stres- 
ses for a given temperature difference between the 
inner radius and the periphery of a disc of constant 
thickness, A power-law temperature distribution 
is assumed and the exponent is varied, Calcula- 
tions are carried out for the continuous disc, the 
disc with a central hole, and the disc mounted on a 
shaft. In the last two cases a range of radius ra- 
tios is considered, Curves are plotted to show the 
variation of hoop and radial stresses at the inner 
radius and periphery with power-law exponent and 
radius ratio. The maximum shear-stress criterion 
is used to investigate the temperature profile re- 
quired to minimize risk of failure for stationary 
iiscs subjected only to thermal stresses, 


THE STRESSES IN A THIN PLATE DUE TO 
A NUCLEUS OF THERMOELASTIC STRAIN. Wi- 
told Nowacki. Arch, Mech, Stosowanej (Warsaw), 
No. 9, 1957, pp. 89-106. Theoretical investigation 
to determine the stresses due to discontinuous, con- 
centrated thermal action resulting in a thin plate 
(treated as a two-dimensional problem) with free 
edges, when the temperature in the surface element 
da is T and that of the remaining region is zero. 
From the solution of this problem the stresses are 
»btained as functions of the considered point (x, y) 
and the point (64) where the nucleus of thermoelas- 
tic strain acts, In this way the influence surfaces 
for the stresses (i,e,, the Green's functions of the 
problem) are found. Consideration is given to the 
case of an infinite strip, a semi-infinite strip, and 
an elastic, semi-infinite plate, 


O ODKSZTAZCENIACH I NAPREZENIACH 
TERMICZNYCH W CIENKICH PLYTACH PROSTO- 
KATNYCH I KOLOWYCH O ZMIENNEJ GRUBOSCI. 
Zygmunt Thrun. Rozprawy Inzynierskie (Warsaw), 
1956, pp. 523-541. In Polish. Derivation of diff- 
erential equations of deflection in Cartesian and po 
lar coordinates for plates of arbitrarily variable 


| 


128 
tl 
Ge t 
; v 
te 
é 
} 
| 
| 
Wek 
| 


INTERNATIONAL AERONAUTICAL ABSTRACTS 129 


thickness, subjected to temperature arbitrarily dis- 
tributed over both faces of the plates and linearly 
variable over the thickness. Consideration is given 
to rectangular plates of linearly variable thickness, 
which are clamped or simply supported on two ed- 
ges, and to circular plates in which thickness con- 
stitutes a quadratic function, Solutions are found 
for the latter case and for that of a circular plate 

of axially symmetric rigidity. 


STATIONARY TEMPERATURE FIELDS IN A 
TWO-LAYER PLATE. Vaclav Vodiéka. Arch. 
Mech, Stosowanej (Warsaw), No. 9, 1957, pp. 19- 


24, Analysis to provide a theoretical foundation 
for solving thermal problems of two-layer tubes. 
Assuming an orthogonal system of coordinates x, 
y, 2, the steady temperature field is determined 
in an infinite plate parallel to the xz plane and 
bounded by the faces y=y) and y=y3- The plate is 
composed of two homogeneous, isotopic layers, the 
surface of contact between them being y=y2. Con- 
sideration is given to certain cases in which the 
temperature of one or both faces of the plate varies 
periodically in the x direction (with the period 2T) 
and is constant in the z direction. 


THERMODYNAMICS 


MODELS IN AEROTHERMOCHEMISTRY. S.S. 
Penner. (Accad. Naz. Lincei, 1956.) CIT Publ. 
No. 85, May, 1957, pp. 651-669. 32 refs. Re- 
print. Army-supported analysis of scaling tech- 
niques for a monopropellant liquid-fuel rocket, 
based on the assumption of uniform reaction 
throughout the chamber volume. It is shown that 
the linear chamber dimensions should be increased 
by a factor equal to the thrust ratio, and the char- 
acteristic reaction frequency must be reduced by 
increasing the size of the propellant droplets, the 
chamber diameter, and the orifice diameter by the 
same factor. The main problem is seen to be the 
control of reaction rate, and, therefore, dimen- 
sional analysis and similarity studies are made 
for selected combustion processes. These studies 
are carried out for laminar flame propagation, 
flash-back and blow-off of burner flames, flame 
stabilization on bluff bodies, burning rate of sta- 
tionary liquid droplets in oxidizing atmospheres, 
and combustion length of enclosed turbulent jet 
flames. 


UBER SYSTEME MIT CHEMISCH REAGIE- 
RENDEN KOMPONENTEN IM GLEICHGEWICHT. 
I - DIE BERECHNUNG DER GEMISCHZUSAM- 
MENSETZUNG. H. J. Kaeppeler and G. Baumann. 
(7th Internatl. Astron. Cong., Rome, Sept., 1956.) 
Astronautica Acta, Fasc. 1, 1957, pp. 28-46. 22 
refs. In German. Analysis based on statistical 
considerations of chemical reactions in equilibri- 
um in order to find the equilibrium constants for 
such reactions in the isothermea! isochoric and 
isothermal-isobaric cases. Relations also are 
given for the calculation of equilibrium constants 
from tabulated values of the thermodynamic func- 
tions for individual gases. In addition a system of 
equations is derived for an arbitrary number of 
components and for an arbitrary number of chemi- 


cal reactions, and a generalized method of solu- 
tion is given for this system. 


Combustion 


A THEORY OF INFLAMMABILITY LIMITS 
AND FLAME-QUENCHING. D. B. Spalding. 
Proc. Royal Soc. (London), Ser. A, Apr. 24, 1957, 
pp. 83-100. 15 refs. Solution of energy and diffu- 
sion equations for a one-dimensional, laminar, 
steady combustion wave in a premixed gas which 
is in heat-transfer communication with solid 
surroundings. It is shown that, in general, a 
given combustible mixture has two possible flame 
speeds, but the lower one represents a normally 
unstable condition. If the heat-loss parameter 
increases, the two flame speeds first become 
coincident and then imaginary. The condition of 
coincidence is identified with the inflammability 
limit. Particular examples are evaluated in which 
heat loss is caused, in turn, by radiation and by 
conduction to the walls of a tube. 


ZUR THEORIE STATIONARER FLAMMEN IN 
STROMENDEN GASEN. K. H. Schramm. DVL 
Bericht No. 31, Apr., 1957. 22pp, ll refs. West- 
deutscher Verlag, KSln & Opladen. In German. 
Study of the theory of steady flames in flowing gas- 
es. Includes discussion covering the flame front 
and the flow field in the case of steady combustion 
in a rotationally symmetric pipe flow. The com- 
bustion zone is represented schematically as infin- 
itely thin, i.e., the overall combustion area is pre- 
sumably composed of two zones, one of which con- 
tains the unburnt mixture and the other the exhaust 
alone. Both areas are separated by a discontinuity 
line - the flame front. The flowing gas, both burnt 
and unburnt, is considered as a physically homo- 
geneous medium or an ideal gas. Friction and heat 
transfer are neglected. Differential equations for 
the flow function and the flame front, tied together 
by the boundary condition of the flow at the flame 
front, are derived by considering the entropy. The 
function of the boundary value is obtained, and an 
iteration method is suggested for its numerical 
integration. 


INTERMITTENT DETONATION AS A THRUST- 
PRODUCING MECHANISM. J. A. Nicholls, H.R. 
Wilkinson, and R. B. Morrison. Jet Propulsion, 
May, 1957, pp. 534-541. 10 refs. Investigation of 
the feasibility of a reaction device operating on 
intermittent gaseous detonation waves. Prelimi- 
nary experiments are made by suspending the deto- 
nation tube as a pendulum. Acyclic detonation 
tube is designed and operated utilizing hydrogen- 
air mixtures. Measurements of thrust, fuel flow, 
air flow, and temperatures are obtained over a 
range of operating conditions. 

INVESTIGATION OF JET FLAMEHOLDERS. 
Appendix A - THEORETICAL PREDICTION OF 
DEFLECTION OF A JET ENTERING A FLUID 
STREAM. Appendix B - THEORETICAL PREDIC- 
TION OF THE WAKE WIDTH OF AN OPPOSED 
JET. R.H. Eustis and C. L. Mraz. USAF WADC 
TN 56-316 [AD 97-142], Apr., 1956 (1957). 63 pp. 
Study of the effect of fluid jets in stabilizing com- 
bustion in a premixed stream. The investigation 
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includes analysis of the fluid flow in the region of 
the jet, a water-channel study of jet mixing, and 
combustion experiments in a 2-in. -diam. tube. 
The parameters investigated include injection angle 
of the stabilizing jet (transverse or opposed), jet 
pressure, jet tube diameter, jet fluid composition, 
and jet air temperature. Results show that a trans- 
verse air jet is ineffective for flame stabilization 
under the conditions investigated, but that opposed 
jets are effective. Stabilization can be effected by 
jet flows of considerably less than 1% of the main 
stream flow. 


Heat Transfer 


NATURAL-CONVECTION HEAT TRANSFER 
FROM A HORIZONTAL CYLINDER ROTATING IN 
AIR. David Dropkin and Arieh Carmi, (Heat Trans- 
fer & Fluid Mech. Inst. , Stanford, June a |e 
1956.) Trans. ASME, May, 1957, pp. 741-749. 
Experimental investigation to determine the effect 
of rotation on the heat-transfer coefficient at vari- 
ous Reynolds Number values. Use is made of two 
hollow copper cylinders, one 4.5 in. and another 
3.25 in. inoutside diameter, whichare nickel plated 
to minimize the heat transfer by radiation and in- 
ternally heated by electric-cartridge heaters. Sur- 
face temperatures are obtained by thermocouples 
peened to the inside surface, and the experimental 
procedure involves systematic investigation of each 
dimensionless parameter previously determined by 
dimensional analysis. 


VTOL & STOL 


THE LIMITATIONS OF A WING FOR LOW 
SPEED FLIGHT. J. B. Nichols. AHS 13th Annual 
Natl. Forum, Washington, May 8-ll, 1957, Proc., 
pp. 24-32. Development of a generalized method 
of analysis which considers the low-speed charac- 
teristics of both VTOL and STOL aircraft on an 
equal basis. A generalized aircraft type is chosen 
which, by mere parameter variation, can be changed 
from a conventional airplane to a VTOL aircraft. 
The results indicate that the power required to fly 
very slowly, as is necessary in STOL operations, 
is so high that the additional power required to at- 
tain full VTOL capabilities appears very reason- 
able, particularly in view of the low weight penalty 
involved with the use of modern turbine power 
plants. 


WIND TUNNELS & RESEARCH FACILITIES 


MACH NUMBER MEASUREMENTS IN HIGH- 
SPEED WIND TUNNELS. J. A. F. Hill, J. R. 
Baron, L. H. Schindel, and J. R. Markham. 
NATO AGARDograph 22, Oct., 1956. 113 pp. 81 
refs. (Paris, NATO AGARD. U.S. Distribution by 
NACA, Wash., D. C.) Discussion of both sub- 
and supersonic Mach Number measurements in air 
from the point of view of calibration measurements 
of an empty wind tunnel, of local Mach Number 
measurements at points in the flow field around a 
model, and of free-flight Mach Number simulation 
in the presence of wall interference. Includes con- 
sideration of errors in deducing Mach Numbers 
from particular measurements and recommenda- 
tion of certain measuring procedures. 
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WALL INTERFERENCE IN A PERFORATED 
WIND TUNNEL. Riccardo Brescia. (Atti Accad. 
Sci. Torino, 1952-1953.) US, NACA TM 1429, May, 
1957, 28 pp. Translation. Extension of the theory 
concerning cascades composed of a series of flat 
plates placed one behind the other, to the case 
where the impinging stream is nonuniform. The 
deduced properties of this cascade flow are applied. 
to the study of the wall interference between such 
a cascade-like boundary and a vortex-source type 
of singularity. Ultimately, the interference aris- 
ing from an arbitrary general singularity placed 
symmetrically between two perforated walls is ana- 
lyzed and the results are used to determine the 
particular kinds of wall geometry that will produce 
no interference effects in the cases of a slender 
lifting wing and of a symmetrical profile having a 
finite thickness. 


DEVELOPMENT OF SUBSONIC AND SUPER- 
SONIC TOTAL TEMPERATURE PROBES FOR A 
BLOW-DOWN TYPE WIND TUNNEL. G. L. Alex- 
ander. Texas U. DRL Rep. 399 (AFOSR TN 57- 
164) [AD 126456], June, 1957. 45 pp. 10 refs. 
Experimental investigation to develop subsonic 
probes of small mass and relatively low conductive 
heat loss, and a supersonic heated-shield probe. 
In both the sub- and supersonic cases it is shown 
that the probes can perform with less than 0.5% 
error and maintain this high rate of accuracy over 
wide ranges of temperature variations and tran- 
sient conditions. 


FLUCTUATIONS AND HOT-WIRE ANEMOME- 
TRY IN COMPRESSIBLE FLOWS. Appendix - 
FORMULAS RELATED TO NONLINEAR TEMPER- 
ATURE VARIATION. M. V. Morkovin. NATO 
AGARDograph 24, Nov., 1956. 102 pp. 62 refs. 
(Paris, NATO AGARD. US, Distribution by NACA, 
Wash., D.C.) Analysis of the problem of extract- 
ing information from a hot-wire anemometer. 
Treatment is based on the concept of local line- 
arization around each operating point of an other- 
wise nonlinear system. A general formula is de- 
rived for the direct voltage sensitivities with re- 
spect to the fluctuation modes of vorticity, entropy, 
and sound. The sensitivity expressions specialize 
for different speed ranges and serve as a basis for 
evaluating the potentialities and the actual per- 
formance of the hot wire as a turbulence indicator, 
a thermometer, anda microphone. Procedures 
for the different speed ranges are outlined and 
their probable accuracy is assessed. 


OPTICAL METHODS FOR EXAMINING THE 
FLOW IN HIGH-SPEED WIND TUNNEL. I -SCHLIE- 
REN METHODS, D. W. Holder and R. J. North. 
Il - INTERFEROMETER METHODS, G. P. Wood. 
NATO AGARDograph 23, Nov., 1956. 148 pp. 168 
refs. (Paris, NATO AGARD. U.S. Distribution 
by NACA, Wash., D. C.) Review of optical meth- 
ods for observing the changes of refractive index 
which accompany the changes of density that are 
present in flow past the model at high Mach Num- 
ber. Emphasis is placed on the use of schlieren, 
direct-shadow, and interferometer techniques, but 
brief details of other methods in the early develop- 
ment are given. 
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| is Our Onl, Product! 


Tooth grinding on a production basis 
of this Sundstrand Aircraft Alternator 
Drive is to tolerances more exacting 
than normally obtained in the finest 
master gears. Squareness and 
concentricity are maintained to one 
tenth of a hair thickness. 


| PRECISION 


@ Everything at I.G.W. is geared to precision. You'll find a “feeling” for 


precision not just in inspection and production and engineering, but also 
in maintenance and shipping and on throughout the company. It’s the 
basic reason why I.G.W. is the recognized source for precision gears 


INDIANA GEAR WORKS, INC. == 
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Crosley 


defense and industrial products 


“QUARTERMASTER" 
IN THE 
SKY 


Now, critical Air Force supplies cross the skies 
in greater bulk—with greater speed — 
via Lockheed’s new C-130 Military Transport. 


To produce the all-important C-130 
empennage, Lockheed called on Avco-Crosley, 
The result: empennages of consistent quality, 
perfect interchangeability. Avco-Crosley’s 
long experience with all methods of airframe 
tooling guarantees positive fidelity to design. 


Complete airframe capabilities at Crosley 
include: contour honeycombing, metal 
bonding, and chemical milling processes. 


A fully staffed structural design group, 

part of a 300-engineer Aircraft Component 
Production Department, gives Crosley 
complete capabilities in design engineering, 
tooling and fabrication of aircraft structures. 


Crosley offers complete facilities for 
research, development, and production of: 


Aircraft Structures Ordnance Systems 
Air Weapons Systems Missile Systems 

Air Traffic Communications 
Control Systems Systems 

Ground Radar Systems Industrial Electronics 


Avco Manufacturing Corporation, 
Crosley Division, Dept. AS, 1329 Arlington SL, 
Cincinnati 25, Ohio. 


ENGINEERS WANTED: For top-flight men, 
Crosley offers unusual opportunities to 
explore new scientific frontiers that lead 

to outstanding and rewarding careers. Write to 
Vice President of Engineering at Avco-Crosley. 
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statistical analysis of the resulting cor- 
relograms and spectra, which, although dif- 
ferent in magnitude from the conventional, 
varies similarly to the ordinary scale and 
is easier to evaluate. 


Wings & Airfoils 


Investigation of the Effects of Leading- 
Edge Chord-Extensions and Fences in 
Combination with Leading-Edge Flaps 
on the Aerodynamic Characteristics at 
Mach Numbers from 0.40 to 0.93 of a 45° 
Sweptback Wing of Aspect Ratio 4. Ken- 
neth P. Spreemann and William J. Alford, 
Jr. U.S., NACA TN 3845, Apr., 1957. 
45 pp. Tests in the Langley high-speed 
7 X 10-ft. wind tunnel to obtain lift, 
drag, and pitching-moment data for all 
configurations. 

A Collection of Data for Zero-Lift 
Damping in Roll of Wing-Body Combina- 
tions as Determined with Rocket-Powered 
Models Equipped with Roll-Torque 
Nozzles. David G. Stone. U.S., NACA 
TN 3955, Apr., 1957. 23 pp. 14 refs. 
Experimental determination of the zero- 
lift damping-in-roll derivative through 
high-subsonic, transonic, and low-super- 
sonic speeds. Data is collected for three 
semispan-wing configurations to show the 
effects of wing plan form and airfoil sec- 
tion and, qualitatively, of aeroelasticity. 

A Special Method for Finding Body 
Distortions that Reduce the Wave Drag of 
Wing and Body Combinations at Super- 
sonic Speeds. Harvard Lomax and Max. 
A. Heaslet. U.S., NACA Rep. 1282, 
1956. 38 pp. 16 refs. Supt. of Doc., 
Wash., $0.35. Analysis of the problem of 
shaping an adjoining fuselage for a given 
wing and supersonic Mach Number so 
that the combination will have a low wave 
drag. 

Theoretical Investigation of the Effects 
of Configuration Changes on the Center- 
of-Pressure Shift of a Body-Wing-Tail 
Combination due to Angle of Attack and 
Mach Number at Transonic and Super- 
sonic Speeds. J. Richard Spahr. U.S, 
NACA TN 3966, May, 1957. 43 pp. 


Aeroelasticity 


Influence of Thermal Stresses on the 
Aeroelastic Stability of Supersonic Wings. 
M. A. Biot. (Cornell Aero. Lab. Rep. 
SA-987-S-2, Apr., 1956.) J. Aero. Sci., 
June, 1957, pp. 418-420, 429. Investiga- 
tion to evaluate the effect of thermal 
stress on the chordwise bending, the anti- 
clastic effects, and the nonlinear aspects 
due to finite deformation. 

Nonlinear Phenomena. C. A. Ludeke. 
(ASME-AIEE  Conf., Princeton, Mar. 
26-28, 1956.) Trans. ASME, Apr., 
1957, pp. 439-448; Discussion, pp. 443, 
444 11 refs. Presentation of phenom- 
ena associated with nonlinear systems, 
including wave form, frequency depend- 
ence on amplitude, the jump phenomenon, 
subharmonic oscillations, limit evcles, and 
frequency entrainment. Experimental 
examples are given along with a repre 
sentative bibliography. 

Applicazione del Metodo di Broglio 
ad Alcune Questioni Riguardanti le Vibra- 
zioni Flessionali delle Travi. Paolo 
Santini. Cen. Consult. Stud. Ric. Aero. 


AERONAUTICAL REVIEWS 


Mil., Monogr. Sci. Aero., Dee., 1956, 
34 pp. In Italian. Application of the 
Broglio method to some problems of 
flexural vibration of beams. 

Flutter Research at the Royal Aircraft 
Establishment Farnborough. H. Temple- 
ton. NATO AGARD Rep. 4, Sept., 1955. 
30 pp. 20 refs. Discussion of the objec- 
tives and main activities of flutter re- 
search. Work includes development of 
more accurate theories for calculating 
oscillatory aerodynamic forces and of high- 
speed computational aids especially suited 
to flutter calculations. 

Flutter Model Testing at Transonic 
Speeds. W. P. Targoff and R. P. White, 
Jr. (AS 25th Annual Meeting, New 
York, Jan. 28-31, 1957, Preprint 706.) 
Aero. Eng. Rev., June, 1957, pp. 58-62. 

Flutter Prediction in Practice. E. G. 
Broadbent. NATO AGARD Rep. 44, 
Apr., 1956. 29 pp. 

Measurement of the Aerodynamic 
Forces on Oscillating Aerofoils. W. G. 
Molyneux. NATO AGARD Rep. 35, 
Apr., 1956. 30 pp. 35 refs. 

Problems in Computation of Aerody- 
namic Loading on Oscillating Lifting 
Surfaces. H. C. Garner and W. E. A. 
Acum. Gt. Brit., ARC CP 309 (Apr. 30, 
1956). 1957. 15 pp. 38 refs. BIS, New 
York, $0.45. Formal discussion of the 
linearized theories of oscillating wings in 
subsonic and supersonic flow, with con- 
sideration given to the computability of 
the subsonic problem when Mach Number, 
frequency, and aspect ratio are arbitrary 
and when any one of these parameters 
takes extreme values. Includes outline 
of methods for treating flutter problems. 

Substantia‘ion of Safe Fatigue Life for 
Rotorcraft. Appendix I--Ad Hoc Rig 
Testing. Appendix Il—Sequence of 
Ground Testing Recommended by the 
Air Registration Board. W. A. P. Fisher. 
Gt. Brit. ARC CP 317, 1957. 18 pp. 
Presentation of a comprehensive de- 
velopment and testing system. 

Supports for Vibration Isolation. W. G. 
Molyneux. Gt. Brit., ARC CP 322, 1957. 
19 pp. Description of spring arrange- 
ments that provide flexible supports of 
very low stiffness for a limited range of 
movement and are suitable for vibration 
isolation provided the levels of vibration 
are not too large. Includes discussion of 
some particular applications of the ar- 
rangements for vibration isolation and in 
other fields. 


Aeronautics, General 


Air Operations Problems in the Vicinity 
of Metropolitan Areas. Charles E. Rosen- 
dahl. SAE Natl. Aero. Meeting, New 
York, Apr. 2-5, 1957, Preprint 108. 
18 pp. Discussion of public reactions to 
aircraft noise and fear of accidents in 
residential areas around large airports. 

Needed Research for Machine Informa- 
tion Systems. John W. Kuipers. NATO 
AGARD Rep. 47, Feb., 1956. 18 pp. 
23 refs. 

Operational Problems Requiring Docu- 
mentation Research. Verner W. Clapp. 
NATO AGARD Rep. 48, Feb., 1956. 7 
pp. 

Published Reports and Memoranda 
of the Aeronautical Research Council. 
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Gt. Brit., ARC R&M 2750 (Sept., 1956) 
1957. 7 pp. 100 refs. BIS, New York 
$0.45. 

Special Issue: Luftfahrttechnik. VDI] 
Zeitschrift, Apr. 11, 1957, pp. 471-497. 
252 refs. In German. Partial Contents: 
Aerodynamik, Fritz W. Riegels. Von 
Flugplatzen unabhangige Schnellflugzeuge, 
Heinrich Hertel. Starrfliigler, E. Wil- 
helm Pleines. Hubschrauber, Walter 
Just. Unbemannte Flugkérper, Eugen 
Sanger. Kleinluftschiffe, Wolfgang Me- 
jer. Festigkeitsfragen bei Flugzeugen, 
W. Thielemann. Triebwerksanlagen, Otto 
Lutz. Flugkraftstoffe und Flugschmier- 
stoffe, Giinter Spengler and H. O. Hdssi. 
Schwerwerkstoffe in der Luftfahrttechnik, 
Heinrich Wiegand. Kunststoffe im Flug- 
zeugbau, Peter Hoppe. Regelungen in 
Flugzeugen, Gerald Klein. Fernlenkung, 
Richard Eppler.  Flugsicherung, Otto 
Heer. Includes such subjects. as aero- 
dynamics, VTOL and STOL aircraft, mili- 
tary and civil aviation, rotating wing air- 
craft, unmanned vehicles, structures, 
engines, fuels and lubricants, control, and 
safety. 

Special Issue: Review of Research and 
Development for Canada’s Aircraft Indus- 
try. Aircraft (Canada), Mar., 1957. 29 
pp. Partial Contents: Research and 
Development in Canada, An Assessment. 
Centre for Aeronautical Science. Scien- 
tific Partner in Defence. Flight Research 
at Uplands. An_ Indispensable Tool. 
Dollars from Development, H. R. Foottit. 
Research and Development in Canada’s 
Aircraft Industry. Matching Machines 
toMan. There is No Limit. 

Special Issue: 29th Annual Directory. 
Western Av., Apr., 1957. 53 pp. Includes 
specifications of military aircraft, com- 
mercial transports, utility aircraft, and 
engines. 

Planning of Research and Development. 
William L. Swager. Battelle Tech. Rev., 
May, 1957, pp. 3-8. Discussion pointing 
out how cooperative planning, involving 
the entire organization, can increase the 
effectiveness of research develop- 
ment. 


Air Transportation 


Ex.-Jet Transport. II. Stanley H. 
Evans. The Aeroplane, Apr. 5, 1957, pp. 
478, 479. 

Problems of Jet Transport Operation 
An Appraisal by T.C.A. I, II. J. T. Dy- 
ment. Flight, Mar. 29, Apr. 3, 1957, 
pp. 400, 401; 437, 488. Abridged. Con- 
sideration of airport, meteorological, and 
traffic-control requirements. 

Turboprop Efficiency for Short-Stage 
Airlines. ID. M. Desoutter. Acronautics, 
Apr., 1957, pp. 26-39. Description of 
the Fokker Friendship, and aircraft es- 
pecially designed tomeet the needs of short- 
stage air lines. 

Air Freight in Competition with Motor 
Transport. Grover Loening. Aero. Eng. 
Rev., June, 1957, pp. 70-73. 

The Economics of the Supersonic Trans- 
port. The Aeroplane, Mar. 29, 1957, pp. 
437, 488. Discussion of technical trends 
in civil aviation and of the prospects for 
economical operation on the next super- 
sonic development “plateau.” 
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Effect of Hot Day Performance on Jet 
Transport Economics. D. W. Finlay. 
SAE Natl. Aero. Meeting, New York, 
A pr. 2-35, 1957, Preprint 93. 10 pp. 

The Influence of Range, Speed and Lift- 
Drag Ratio on the Operating Costs of a 
Civil Aircraft. R.G. Thorne. Gt. Brit., 
RAE TN Aero.2487, Nov., 1956. 9 pp. 
Graphical method of presenting the in 
fluence of range, speed, specific fuel con- 
sumption, lift-drag ratio, and basic opera- 
tional weight ratio on the direct operat- 
ing costs of jet-propelled civil aircraft. 

Growth of Available Seat Mile Capacity 
in World Scheduled Operations from 1954 
to 1962. J. H. Hamelet. Canadair SED 
Rep. 95, Jan. 27, 1956. 25 pp. Charts 
giving the year-by-year, zone-by-zone 
effect on available seat-mile capacity of 
the new aircraft delivered during the 
preceding year. A method is described 
for finding the total seat-miles available 
each vear from the data in the charts. 


Airplane Design 


Britannia A Roundup. James H. 
Stevens. Aircraft (Canada), Apr., 1957, 
pp. 14, 15, 17, 19, 75-77 ff. Deseription 
of the aircraft, with details of some of the 
more unusual design features. The causes 
and effects of the vicissitudes encountered 
in the development of the Britannia are 
also discussed. 

The Whispering Giant. Aerial, Apr., 
1957, pp. 5-7. Deseription of the com- 
munications equipment installed on BOAC 
Britannia aircraft. 

Progress with the P.1; Britain’s Prin- 
cipal Fighter Programme. W. T. Gunston. 
Flight, Apr. 26, 1957, pp. 541-545. Re- 
view of the principles underlying the de- 
sign of Britain's P.1B experimental 
fighter aircraft, and discussion of factors 
affecting its development. 

Building the E.P.9; Simple and In- 
genious Methods for Quantity Production 
of the Edgar Percival Agricultural Aircraft. 
Flight, Apr. 5, 1957, pp. 440-443, 446. 

Der Lastenraum von Transportflugzeu- 
gen. ©. Kohler. Luftfahrttechnik, Mar. 
15, 1957, pp. 51-56. In German.  Dis- 
cussion of the pay load of transport air- 
craft, in terms of their design and con- 
struction. 

Die Flugzeugmuster der Junkers Flug- 
zeug-und-Motorenwerke A.G. und ihre 
Leistungen im zweiten Weltkrieg. F/ug- 
welt, Apr., 1957, pp. 271, 272. In Ger- 
man. Discussion of German aircraft 
types designed during the period of 1939 
1945. 

E] Fairchild F-27, ‘‘Friendship’’ Comi- 
enza donde Terminé ei DC-3. Maximi- 
lian Garavito. Rev. Aerea Latinoameri- 
cana, Mar., 1957, pp. 3-6, 8, 14, 15. In 
Spanish. Description of the Fairchild F-27 
(“Friendship”) aireraft in terms of its 
advantages over the DC-3, specifications, 
jet engine, expected market, and design. 

H.D.M. 105 Hurel’s Aero with Miles’ 
Van. Flight, Apr. 19, 1957, pp. 504, 505, 
524. Description of the experimental 
aircraft which is the forerunner of the 
projected H.D.M. 106 light freighter and 
transport. 

La Caravelle. James Hay Stevens. 
Shell Av. News, Mar., 1957, pp. 2-8. 
Design, structural, and performance char- 


acteristics of the Sud Aviation twin-jet 
passenger air liner 

Le Lockheed ‘‘Electra.’? Charles- 
Hubert Perrin. L'Air, Apr., 1957, pp 
18-20. In French Discussion of the 
design of Lockheed “‘Electra”’ aircraft 

One Design Four Jobs. Hawker Sid- 
deley Rev., Mar., 1957, pp. 6-8. Discus- 
sion of the design characteristics of the 
various configurations of the Armstrong- 
Whitworth Freightercoach. 

Pre-Flight Development of Modern 
Aircraft. H. W. Adams. SAE Nail 
Aero. Meeting, New York, Apr. 2-5, 19357, 
Preprint 91. 8 pp. Discussion of struc 
tural and systems testing for the DC-8 
aircraft. 

The Handley Page Herald. Brit. Air 
craft Ind. Bul., Apr., 1957, pp. 5-16 
Description of the airplane in terms of 
its operation, undercarriage, propellers, 
fuel system, hydraulics, electrical system, 
flying control, deicing, fire protection, 
cabin layout, flight deck, cockpit layout, 
and servicing and maintenance. Includes 
data on main dimensions and loading as 
well as a performance summary 

The Lockheed Electra; A Typical Mod- 
ern Short and Medium-Haul Airliner. 
Interavia, Apr., 1957, pp. 311-316, cut- 
away drawing. Performance and design 
characteristics of a turboprop air liner 

Navy Nuclear Seaplane.’”’ A. 
Struble, Jr. SAE Natl. Aero. Meeting, 
New York, Apr. 2-5, 1957, Preprint 103 
17 pp. Discussion of the advantages in a 
flying boat with nuclear propulsion, and 
possible tactical uses. The many prob- 
lems inherent in nuclear design are pre- 
sented. 

Towards the Supersonic Airliner; Brit- 
ain’s Views. J/nteravia, Apr., 1957, pp 
317-319. Discussion of problems in 
volved in designing a supersonic trans- 
port. One of the most pressing problems 
is the choice of a Mach Number range and 
the aerodynamic configuration for that 
range, in order to provide the greatest pay 
load capacity at the lowest possible 
cost. 

Trends in Modern Aircraft Structural 
Design. E. H. Spaulding. SAE Natl 
Aero. Meeting, New York, Apr. 2-5, 1957, 
Preprint 92. 13 pp. Discussion of new 
design situations imposed by high-per 
formance prop-jet engines. Such items 
include the new CAA gust criteria, loads 
created by prop-jet engine failure, de- 
velopment of a new “no-hazard” wind 
shield, engine-nacelle design loads, wing 
loads when taxiing with full wing fuel, 
the use of large die forgings, and the 
bleed air-duct system used for deicing 

Tupolew (Bear), der sowjetische Atom- 
bomber mit  Propellerturbinenantrieb. 
Flugwelt, Apr., 1957, pp. 255-257. In 
German. Design and performance char 
acteristics of the U.S.S.R.-built: Tupolev 
(Bear) swept-wing, four-engined atom 
bomber, with a discussion of speed, alti 
tude, rate of climb, range, and take-off 
performance 


Hoover Ball and Bearing Co’s DH 
“Dove’’ Heater Installation. Aircraft 
Heating Dig., Spring, 1957, pp. 5-8 
Discussion giving the layout of a 50,000 
Btu/hour unit and the problems involved 
in installing it 
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Automatic Flight Control Systems Re- 
quirements for High Performance Fighter 
Aircraft. Norman Grossman. SAE Nail. 
Aero. Meeting, New York, Apr. 2-5, 
1957, Preprint 110. 6 pp. Discussion 
covering operational requirements, auto- 
matic loop, and system design. 

Ground Simulator Studies of the Effects 
of Valve Friction, Stick Friction, Flex- 
ibility, and Backlash on Power Control 
System Quality. B. Porter Brown. lS, 
NACA TN 3998, Apr., 1957. 45 pp 

Impact Tests of Flexible Nonmetallic 
Aircraft Fuel Tanks Installed in Two 
Categories of Simulated Wing Structures. 
Charles V. Bennett and Robert J. Schro- 
ers U:S,, CAA TDR 291 (OTS, PE 
121788, $0.75.), Jan., 1957. 26 pp 
Experimental results which indicate that 
impact resistance of the test unit varies 
linearly with fuel-cell material strength 
and energy-absorbing properties for mate- 
rials of similar basie construction. The 
impact resistance of the test unit for fuel- 
cell materials of equal strength is affected 
by the construction of the fuel cell. 

Leistungsanalyse neuzeitlicher Flug- 
zeugmuster. H. Herb. Luftfahrttechnik, 
Mar. 15, 1957, pp. 42-47. 19 refs. In 
German. Analysis of the operation and 
performance of recent aircraft types 
covering Weight, horizontal velocity, take- 
off and landing, climb speed and path, 
ceiling, and distances. 

Titanium Used in Jet Slat Track to 
Reduce Weight, Inertia. Harlan A 
Reesing, James G. Quinn, and Perry D 
Goldberg Materials @ Methods, May, 


1957, pp. 172, 173. 


Airports 


Minutes of the Ninth Annual Airport 
Development and Operation Conference, 
Syracuse, N.Y., Oct. 16, 1956. (Sponsored 
by the State of New York, Albany, Dept 
of Commerce, New York State, 1956. 92 
pp.) Contents: Planning for Jet Opera- 
tions, William Littlewood Pilots and 
Mechanics Where Do We Get Them, 
Samuel Freeman. The Coming Age of 
Space Flight, Kurt Stehling. Helicopters 
and Heliports, Don R. Berlin. The 
Zahns Airport Story, Edwin Lyons. Civil 
Air Patrol Programs, Victor E. Moore 
Air Traffic Control, Randall H. Carpen- 
ter 

Operational Requirements for Future 
Airports. Martin A. Warskow SAE 
Natl. Aero. Meeting, New York, Apr. 2-5, 
1957, Preprint 100. 8 pp. Summary of a 
report giving recommendations for the 
improvement of runways, visual and elec- 
tronic navigational aids, taxiways, and 
ground control of aircraft; and for the 
improvement and development of opera 
tional features to obtain maximum ca 
pacity for airports. 

Consideratii Privind Proiectarea Aero- 
porturilor. B. Ferderber. Rev. 7Transp., 
Mar., 1957, pp. 181-136. In Rumanian 
Discussion of considerations pertaining 
to the design of airports. 

London Airport. John D’Albiac. / 
RAeS, Apr., 1957, pp. 225-235; Discus- 
sion, pp. 285-2387. Discussion of the de 
velopment, facilities, and operations of the 
London International Airport. 
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PRACTICE MAKES PERFECT 10957, as in 1776, one measure 


of effective defense is the true aim and steady skill of a nation’s fighting men. To make 
American warriors proficient against complex modern weapons, Northrop Aircraft’s sub- 
sidiary, Radioplane Company, produces targets like the rocket-powered RP-70 type, a 
light, low-cost drone, which simulates a high speed modern jet plane or missile at strato- 
spheric altitudes. Like Northrop’s new supersonic Air Force trainer airplane and Snark 
SM-62 intercontinental guided missile, the RP-70 is another example of the North- T 

rop-Radioplane policy of ‘‘security with solvency” which applies advanced science and N O R T H R O P 
technology to deliver the maximum in national defense for the minimum in tax dollars. — sortror aincrart, INC. « HAWTHORNE, CALIFORNIA 


Builders of the First Intercontinental Guided Missile 
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Turbine-Powered Aircraft Demand New 
Fuel Handling Techniques. W. S. Little, 
Jr. SAE Natl. Aero. Meeting, New York, 
Apr. 2-5, 1957, Preprint 99. 14 pp. 
Discussion of fuel storage and pumping 
facilities to supply jet aircraft. 

Overrun Safety Arrestment of Com- 
mercial Jet Aircraft. Charles J. Daniels. 
SAE Natl. Aero. Meeting, New York, Apr. 
2-5, 1957, Preprint 114. 14 pp. Ex- 
amination of the jet-aircraft overshoot 
problem and presentation of some possible 
solutions. 


Aviation Medicine 


The Break-Off Phenomenon; A Feeling 
of Separation From the Earth Experienced 
by Pilots at High Altitude. Brant Clark 
and Ashton Graybiel. J. Av. Med., Apr., 
1957, pp. 121-126. Study of the occur- 
rence and characteristics of the break-off 
effect experienced by 137 Navy and Mar- 
ine pilots. 

The Problems of Oxygen Mask De- 
velopment. Aaron Bloom and Edward L. 
Michel. J. Av. Med., Apr., 1957, pp. 180 
184. Discussion of such problems as fitting 
a mask to the individual facial contour, 
valve design, and mask support. 

Further Studies of Medical Aspects of 
Partial Pressure Suit Indoctrination. 
Hugh W. Randel, Irwin T. Taylor, and 
Lonnie S. Burnett. J. Av. Med., Apr., 
1957, pp. 134-141. Discussion of the 
causes for physical disqualification during 
indoctrination in the use of partial-pres- 
sure suits. 

Describing Man for Design Develop- 
ment. Barry G. King, Paul T. Bruyere, 


AERONAUTICAL ENGINEERING REVIEW 


and John J. Swearingen. FSF sth Annual 
Internatl. Air Safety Seminar, Florida, Dee. 
3-7,1956, Paper. 13pp. Discussion of the 
need for a comprehensive description of 
man, presented in a form that will pro- 
vide maximum usefulness for application 
to engineering design solutions. 

Engineering Design for Human Limita- 
tions. Joseph D. Caldara. SAE Natl. 
Aero. Meeting, New York, Apr. 2-5, 1957, 
Preprint 106. 5 pp. Discussion of the 
need for better equipment design to aid 
the pilot in the high-speed flight regime 

Human Factors in the Design of High 
Performance Aircraft. R. B. Crisman 
and C. L. Forrest SAE Natl. Aero 
Meeting, New York, Apr. 2-5, 1957, Pre- 
print 107. 8% pp. Discussion of meth- 
ods to ensure proper pressurization, res- 
piration, and temperature control for 
pilots, under routine flight conditions 

Prevention of Vertebral Fractures in 
Aircraft Crashes. A. Benjamin Sorin. 
FSF 8th Annual Internatl. Air Safety 
Seminar, Florida, Dec. 3-7, 1956, Paper. 
5 pp. Development of a system con- 
sisting of an energy-absorbing seat cushion 
for the pilot, which acts in combination 
with an energy-absorbing metal strap 
attached to the ejection seat and aircraft 
bulkhead. 

Rapid Decompression in USAF Large 
Cabin Aircraft. A. W. Hetherington 
FSF 8th Annual Internatl. Air Safety 
Seminar, Florida, Dec. 3-7, 1956, Paper. 
8 pp. Discussion of human reactions to 
aircraft decompression and of design 
methods to overcome adverse effects 

Techniques Used for Monitoring Bio- 
logical Specimens on the 1954 and 1955 


There’s a dependable 


for every electrical circuit 


These electrical connectors are designed and built to 
provide maximum performance under the most rugged 


operating conditions, 


Well recognized for outstanding characteristics of 


AN 
General Duty 


resistance to moisture and vibration, these connectors 


are provided in a variety of AN types. 


Our Sales Department will be glad to furnish com- 


plete information on request. 
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SIDNEY, NEW YORK 


Export Sales and Service: 


Bendix International Division, 205 East 42nd St., New York 17, N. Y. 
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117 E. Providencia Ave., Burbank, Calif. ¢ Paterson Building, 18038 Mack Ave., Detroit 24, 
Mich. e 545 Cedar Lane, Teaneck, N. J. ¢ 5906 North Port W gton Rd., Mil , X 
Wisc. e Hulman Building, 120 W. Second St., Dayton 2, Ohio ¢ 2608 Inwood Road, 
Dallas 19, Texas e 8425 First Ave., South, Seattle 8, Wash. e 1701 “K" Street, N.W., 
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Environment 


Aero Medical Field Laboratory Balloon 
Flights. C.H. Steinmetz. USAF HADC 
TN 57-1 [AD 123731], Apr., 1957. 11 pp 
Experimental investigation to determine 
the radiation hazards of primary cosmic 
particles. Animal specimens are flown in 
sealed capsules for 24 hours at altitudes 
exceeding 90,000 ft. by means of balloons 

Aircraft Accidents As Related to Pilot 
Age and Experience. Anchard F. Zeller 
and Harry G. Moseley. J. Av. Med., 
Apr., 1957, pp. 171-179. Evaluation of 
available data indicating that either 
limited experience or younger age is as- 
sociated with a high accident potential, 
and that with advancing age and/or in 
creased experience this accident potential 
decreases. 

Changes of Intramuscular Blood Flow 
During Continuous High Pressure Breath- 
ing. R. J. Shephard. J. Av. Med, 
Apr., 1957, pp. 142-153. 18 refs 

The Ingestion of Sea Water. P. DG 
V. Whittingham. NATO AGARD Rep 
1, June, 1955. 7 pp. 18 refs. Discussion 
explaining on what grounds it is inadvis 
able to use sea water as a means of sur 
vival. 

Development and Characteristics of the 
USAF Officer Activity Inventory. Michacl 
A. Zaccaria, Ernest C. Tupes, and Harry 
G. Lawrence. USAF PTRC RR TN 
57-15 [AD 098927}, Jan., 1957. 20 pp 

Methods for the Rational Assembly of 
Aircrews. Seymour Rosenberg. J. Av 
Med., Apr., 1957, pp. 185-189. 25 refs 
Discussion of three assembly methods for 
aircraft crews. These methods are: (a) 
use of self-selection scores; (b) various 
combinations of biographic, attitude, 
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value, and personality measures; and (c) 
distribution of technical skills. 

Psychological Aspects of the Operation 
of Jet Transport Aircraft. Neil I). War- 
ren FSF 8th Annual I[nternatl. Air 
Safety Seminar, Florida, Dec. 3-7, 19356, 
Paper. 6 pp. Discussion of psychologi- 
cal fatigue which the Air Foree has en- 
countered in B-47 crewmen, and its pos- 
sible applications to jet transport opera- 
tions 

Risk and Life Experience: Develop- 
ment of a Scale for Measuring Risk-Tak- 
ing Tendencies. FE. Paul Torrance and 
Robert C. Ziller.§ USAF PTRC RR TN 
25 |AD 098926], Feb., 1957. 38 pp. 
10 refs. Investigation to develop and 
validate a biographical inventory scale to 
measure risk-taking tendencies against 
external measures of risk-taking behavior, 
aud to gain some insight into the life 
experiences through which such tenden- 
cies are developed. 

The Estimation of the Discriminal Dis- 
persion in the Method of Successive Inter- 
vals. Raymond Burros. USAF 
PTRC TN 56-138 |AD 098914], Dec., 
1956, pp. 209 305. 10 refs. 


Computers 


A 32,000-Word Magnetic-Core Memory. 
EK. Foss and R. S. Partridge. /JBAI J. 
Res. & Devel., Apr., 1957, pp. 103-109 
Discussion of the IBM 738 magnetic-core 
storage unit, with description of the elec- 
trical and mechanical arrangements for 
packaging the magnetic cores their 
circuits, the driver circuits, and the sense 
amplifier 

Computer Competi‘ion from Other 
Continents. Everett S. Calhoun. Auto. 
Control, Apr., 1957, pp. 62-70. Review 
of computer development in Europe and 
Asia 

The Distinction Between the Logic of 
Computers and the Logic of Storage and 
Retrieval Devices. Mortimer Taube. 
Documentation Inc., Paper (AFOSR TN 
165) | AD 126458|, Mar., 1957. 14 pp. 
12 refs. Study to differentiate storage 
and retrieval) devices) from computers 
within the general class of automatic 
data-handling devices. 

Programming a Computer. Martin L. 
Klein, Frank K. Williams, and Harry C. 
Morgan Instruments & Automation, 
Apr., 1957, pp. 670 676. Discussion re- 
volving around the ALWAC III-E com- 
puter and covering basic programing 
steps. The hexadecimal number system 
is explained and the processes of instruc- 
tion, adding two numbers, adding a series 
of numbers, and performing payroll 
computation are explained 

Digital Data System for Engine Test 
Facilities. T. Williams Roberts, Jr. Av 
Res. & Dev., Apr., 1957, pp. 12, 13 
Discussion in terms of automatic logging, 
indication of abnormal conditions, system 
inputs, readout speeds, data presentation, 
environmental conditions, — installation 
costs and problems, current methods, and 
the outlook for the future 

A High-Speed Data Processing System. 
M. L. Klein, R. B. Rush, and H. C. 
Morgan. Electronic Eng., Apr., 1957, pp. 
158-163.  Deseription of a digital com- 
puter with details of its recording unit, 
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playback circuit, and applications. The 
apparatus is capable of holding 4,800,000 
18-bit words on magnetic tape. 

Representation of Nonlinear Functions 
of Two Input Variables on Analog Equip- 
ment. D. A. Elliott. (ASME-AIEE 
Conf., Princeton, Mar. 26-28, 1956.) 
Trans. ASME, Apr., 1957, pp. 489-494; 
Discussion, pp. 494, 495. Description of a 
graphical method for matching three- 
dimensional functions by using standard 
analog components without modifica- 
tions. 

Operational Electronic Analog Com- 
puters. Hugo M. Martinez. JSA J,, 
Apr., 1957, pp. 141-144. Discussion of 
the many features of analog computers 
which make them the choice over the more 
accurate digital computers for many 
engineering and control problems. 

Electronically Stabilised Voltage Regu- 
lators for an Analogue Computor. I. G. 
Scott and W. F. L. Sear. Australia, 
ARL IN 60, Oct., 1956. 45 pp. 51 refs. 

Application of the Analog Computer to 
Engineering Problems. Walter Noon. 
GM Eng. J., Apr.-May-June, 1957, pp. 
34-87. Discussion covering the various 
types of analog computers, a_ typical 
analog-computer problem solution, and 
the types of problem for which such an 
apparatus is suitable. 

The ‘‘Bizmac’’ Digital Data Processing 
System. J. C. Hammerton. Electronic 
Eng., Apr., 1957, pp. 174-180. Descrip- 
tion of the data-handling activities at the 
central control agency for American mili- 
tary supply depots and the machines 
used in the Bizmac system to perform 
them. Special reference is made to the 
integration and operation of the system. 


Education & Training 


Advanced Aeronautical Education. 7 he 
Engr., Mar. 29, 1957, pp. 488-490.  Dis- 
cussion of graduate postgraduate 
training in England. Stress is laid on the 
engineer’s ability to communicate and 
the need for a higher National Certificate 
in Aeronautics. 

Transfer of Training After Part Prac- 
tice on a Dual-Control Tracking Appara- 
tus. Edward A. Bilodeau. USAF PTRC 
RR TN 56-110 [AD 098885], Sept., 1956. 
14 pp. 

Familiarity and Recognition of Non- 
sense Shapes. Malcolm D. Arnoult. 
USAF PTRC RR TN 57-18 |AD 
098921|, Jan., 1957. S pp. 16 refs. 

The K-System MAC-1 Trouble-Shoot- 
ing Trainer. I Development, Design, 
and Use. Appendix Technical Descrip- 
tion of the MAC-1 Trainer. Robert 
Stanton French. USAF PTRC DR TN 
06-119 |AD 098893), Oct., 1956. 28 pp 


Electronics 


Designing Electronics to Resist Nuclear 
Fnergy. Harvey L. Morgan. Electronics, 
May 1, 1957, pp. 155-157. Discussion 
covering the various effects of different 
types of radiation of diverse materials, 
two techniques for selecting materials, 
the problem of ionization in gases, shield- 
ing, and the threshold point at which 
radiation damage becomes detectable in 
many materials. 
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Ferroxcube Material for Piezomagnetic 
Vibrations. C. M. vander Burgt. Philips 
Tech. Rev., Mar., 1957, pp. 285-298. 

The Lorenz Number. P. J. Price. 
IBM J. Res. & Devel., Apr., 1957, pp. 
147-157. 19 refs. Development of a 
theory for the Lorenz Number of a con- 
ducting crystal in the common models of 
the electron assembly. 

Very-Low Frequency Propagation and 
Direction-Finding. F. Horner. (JEE 
Paper 2265 R.) Proc. TEE, Part B, Mar., 
1957, pp. 78-80. 12 refs. Experimental 
investigation of the propagation of 16 ke. 
sec. waves from the Rugby transmitter 
GBR. The changes of the apparent 
bearing of the transmitter, caused by 
changes in the amplitude and polarization 
of the ionospheric waves, are measured 
using a crossed-loop cathode-ray direction 
finder. 

Single Side Band for SAC. Francis H. 
Griswold. Ordnance, May-June, 1957, 
pp. 987, 988. Discussion of the command 
communication that maintains quality 
voice contact with SAC bases located 
throughout the world. 

New Tests Enhance Control Component 
Reliability. V.W. Walter and F. I. Bien. 
Auto Control, Apr., 1957, pp. 35-88 ff. 
Description of test equipment capable of 
handling over 70,000 resistors, diodes, 
and capacitors simultaneously. The com- 
ponents are rack-mounted in large en- 
vironmental chambers capable of simu- 
lating both in-service and storage condi- 
tions. 

High-Temperature Subassembly De- 
sign. R. Bruce Kieburtz. Electronics, 
May 1, 1957, pp. 158-161. Component- 
by-component survey of problems in- 
volved, and progress to date in achieving 
reliable operation in the 500°C. tempera- 
ture range. 

Validity of Traveling-Wave-Tube 
Noise Theory. R. C. Knechtli and W. R. 
Beam. RCA Rev., Mar., 1957, pp. 24-31. 
16 refs. Series of experiments to evalu- 
ate the validity of first-order theory and 
to determine the correlation between 
beam current and electron velocity flue- 
tuations at the potential minimum in 
front of the cathode. 

A Phase-Sensitive Valve Voltmeter. 
R. Kitai. Elec. & Radio Engr., Apr., 
1957, pp. 124-128. Description of an 
instrument to measure the in-phase and 
quadrature components of sine-wave 
voltage, relative to a reference voltage 
of the same wave form and frequency. 

Dynamic Methods of Testing Semi- 
Conductor Rectifier Elements and Power 
Diodes. I. A. H. B. Walker and R. G. 
Martin. Electronic Eng., Apr., 1957, 
pp. 150-157. Description of techniques 
and suitable instruments for measuring dy- 
namic forward voltage and dynamic re- 
verse current. 

Design Procedures for Semiconductcr 
Regulated Power Supplies. S. Sherr, 
P. Levy, and T. Kwap. Electronic Des., 
Apr., 15, 1957, pp. 22-24, 25 ff. Presen 
tation of design equations in terms of 
three factors: the regulation against the 
input voltage variation, the regulation 
against load variation, and ripple reduc- 
tion factor. 

A Review of Modulators and Their 
Requirements. M. H. Zinn. Electronic 
Des., Apr. 15, 1957, pp. 26, 27-29 ff 
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Discussion of the three types of modu- 
lators: hard tube, line-type, and passive; 
their operational factors; and circuit re- 
quirements. 

Functional Fixed Film Resistor Mate- 
rials. A. Middleton. Elec. A/fg., 
May, 1957, pp. 149-153. Discussion of 
critical elements in the selection of opti- 
mum materials for film = resistors, em- 
phasizing the need for tailoring resistor 
materials from synthesized structures 
Various properties are compared and 
interpreted from the standpoint of to- 
day’s ultimate objectives for reactors de- 
signed to operate under severe ambient 
conditions. 

Uber die Fehler in der Radiotelemetrie, 
die von dielektrischer Turbulenz in der 
Troposphare herriihren. Gottfried Eck- 
art. ZFW, Mar., 1957, pp. 69-72. In 
German. Calculation of errors in radar 
range finding caused by turbulence in the 
troposphere. Functions of statistical 
frequencies of these errors are given as 
functions of the distribution of the disturb- 
ances of the dielectric constant. An es- 
timate of the magnitude, based on Ameri- 
can measurements, is given. 

Review of Environmental Test Equip- 


ment. John Cammarata. Elec. Mfg., 
May, 1957, pp. 127-131, 376 ff. Discus- 


sion of points to consider in specifying 
environmental test equipment of various 
types. Also included is a list of environ- 
mental equipment manufacturers and 
their products. 

Considerations in Testing Thermistors. 
M.L. Miller. Elec. Mfg., May, 1957, pp 
102-106, 320 ff Description of measure- 
ment techniques for thermistor accept- 
ance which includes resistance, voltage, 
time-delay, and 
slope. 

Fading of Radio Waves Scattered by 
Dielectric Turbulence. Richard A. Silver- 
man. J. Appl. Phys., Apr., 1957, pp 
506-11. USAF-sponsored analysis — of 
fading radio waves which shows them to 
be the result of two effects: The first is 
time variation of the scattering eddies as 
seen in a coordinate system moving with 
the local wind velocity; the second is 
Doppler shifting produced by the con- 
vection of the scattering eddies by the 
mean wind and by the macro-eddies 


temperature-resistance 


Amplifiers 


A Linear-Logarithmic Amplifier for 
Ultra-Short Pulses. Harry Kihn and 
William E. Barnette. RCA Rev., Mar., 
1957, pp. 95-135. Description of a com- 
pact five-stage linear-logarithmic amplifier 
having an overall bandwidth of 180 me 
centered at 180 me., and a total dynamic 
range of 67 db. The system may be 
useful in air-borne millimicrosec. pulse 
radar. 

Magnetic Amplifiers; Principles, Ad- 
vantages and Limitations. Elec. & Radio 
Engr., Apr., 1957, pp. 118-123. 

Missile Telemeter Uses Transistor 
Amplifier. John H. Porter. Electronics, 
May 1, 1957, pp. 170, 171. 

Power Amplifier for Servo Testing. 
Joseph M. Diamond. Electronics, May 1, 
1957, pp. 176, 177. Description of an 
economically designed and efficient oscil- 
lator-driven power amplifier which uses a 
pentode cathode follower to supply 90 


watts at 400 to 2,600 cycles for testing 
aircraft servosystems, and whose regu- 
lated bias and screen voltages permit 
stable output independent of line fluctua 
tion 

Spontaneous Emission and the Noise 
Figure of Maser Amplifiers. R. V 
Pound. Annals of Phys., Apr., 1957, pp 
24-32 Application of the Nyquist- 
Johnson formulation of the circuit noise 
arising from thermal agitation to circuit 
elements which are equivalent to, and 
represent, simple resonant absorption 
such as occurs in paramagnetic materials 
or others having r-f line spectra 


Antennas 
Microwave Helical Aerials. T. G 
Hame. Electronic Eng., Apr., 1957, pp 


ISL-183 Discussion of problems in 
volved in the design of helical aerials, with 
particular reference to the dielectric- 
enclosed helix 


Circuits & Components 


A New Approach to the Non-Linear 
Problems of FM Circuits. M. A. Biot 
Quart. Appl. Math., Apr., 1957, pp. 1-10 
Development of closed-form expressions 
for the output of a frequency modula 
tion receiver for an arbitrary number of 
superposed input signals 

A Self-Clocking System for Information 
Transfer. L. D. Seader. JBM J. Res. & 
Devel., Apr., 1957, pp. 181-184 

A Symmetrical-Transistor Steering Cir- 
cuit. J. L. Walsh. JBM J. Res. & 
Devel., Apr., 1957, pp. 185-188 
tion of bilateral transistor  phase- 
inverter for digital computer switching 
circuits 


Descerip- 


Dielectrics 


Liquid and Gas Dielectrics for Mag- 
netic Component Miniaturization. Ele: 
Mfg., May, 1957, pp. 140+145. Discus 
sion of the use of fluorochemical liquids 
and gases in combination with various 
heat-conduction techniques for the design 
of transformers 

Electrical Insulation Materials. A. ] 
Monack. Materials @ Methods, Apr., 
1957, pp. 145-160. Survey, in manual 
form, of the major types of solid insula- 
tion materials and their electrical, me- 
chanical, and thermal properties. Discus- 
sion covers all common forms including 
films, sheets and slabs, tapes, sleeving and 
flexible tubing, rigid tubing, rods, and 
moldings 


Magnetic Devices 


The Design of Periodic Permanent 
Magnets for Focusing of Electron Beams. 
F. Sterzer and W. W.. Siekanowicz 
RCA_ Rev., Mar., 1957, pp. 39-59. Ex 
tension of the theory of focusing with 
periodic magnets by consideration of 
an additional flux path representing the 
leakage flux between the hubs of the 
metal shims. Results include design 
charts for minimum-weight structures 

Practical Iron Core Inductor Design 
Data. Jack Scott Elec. Mfe., May, 
1957, pp. 154, 155 


Networks 


Flattening Response of Crystal Pick- 
ups. A.L. Cleland. Electronics, May | 
1957, pp. 181-183. Method for designing 
a terminating network to produce flat fri 
quency response at output. A typical 
design problem is worked out, and th 
application of crystal pickups to transistor 
amplifiers is discussed. 

Purchase Specifications for Pulse-Form- 
ing Networks. Electronic Des., Apr. 15, 
1957, pp. 32-35 ff. 

The Equivalent Transmission Line of a 
Linear Four-Terminal Network; Calcula- 
tions With Cascade-Connected Four- 
Terminal Networks. Carl G. Aurell 
Ericsson Tech., No. 2, 1956, pp. 107-145 
Analysis to establish simple formulas 
relating the cascade arrangements of four 
terminal networks. The treatment is 
limited to arrangements which are linear, 
with the proviso that, apart from cascade 
connection, no other form of coupling 
between the individual four-terminal net 
works exists. 


Noise & Interference 


Observations and Measurements on 
Commutation. G. Brossa.  (L’Elettro- 
tecnica, No. 12, 1950, pp. 551-555.) Gt 
Brit., RAE Lib. Transl. 618, Jan., 1957. 9 
pp 

Analysis of a General System for the 
Detection of Amplitude-Modulated Noise. 
Emanuel Parzen and Norman Shiren 
J. Math. & Phys., Oct., 1956, pp. 278-288 
ONR-supported study of a system in 
volving square-law detectors Various 
statistics of the output with and without 
modulation are computed, and from these 
a detection criterion is defined 

A Resonant-Cavity Filter for the S- 
Band. A. A. L. Browne. (JEE Paper 
2311 R.) Proc. TEE, Part B, Mar., 1957, 
pp. 193-195. Description of a filter which 
is tunable over the 7.9- to 11.0-cm. range 


Oscillators & Signal Generators 


A Two-Phase Low Frequency Oscillator. 
I. E. F. Good. Electronic Eng., Apr., 
1957, pp. 164-169. Method for design 
ing an RC-tuned oscillator circuit so that, 
at the required frequency, the phase shift 
around the loop is zero and, simultane 
ously, the loop gain is exactly unity for an 
oscillation of chosen amplitude. The cir- 
cuit arrangements described also provide a 
means of generating an oscillation of stable 
amplitude and, at the same time, of low 
harmonic content. 

Developments of the Strophotron. H 
Haggblom and Tommer. Fricsson 
Tech., No. 2, 1956, pp. 165-184. Discus 
sion of the principles of operation, and 
presentation of a simplified strophotron 
theory 

Millimicrosecond Blocking Oscillators. 
J. MacDonald Smith. Electronic Eng., 
Apr., 1957, pp. 184-186. Description of 
the design of circuits that will deliver pul 
ses up to 200-volt amplitude into coaxial 
cables of normal impedance. Includes 
outline of the theory of the circuit and 
derivation of expressions for the pulse 
width and rise time. 

Phase-Lock A. F. C. Loop, Tracking 
Signals of Varying Frequency. R. Leek 
Elec. & Radio Engr., Apr., 1957, pp. 141 
146. Analysis of a simple automatic fre 
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Man's electro-mechanical partners are bringing his 


ideas to life faster...better...at less cost 


Today one of industry’s most formidable tasks is to 
streamline and shorten the time-consuming process 
that transforms ideas into exciting new products. 

Never in man’s history has this embryonic period 
needed to be shortened more than now—when tech- 
nological superiority could very well be the world’s 
best hope for peace. 

And nowhere is this challenge being met more 
energetically than in the development and produc- 
tion of automatic control systems at AUTONETICS. 
A whole new breed of electronic and electro- 
mechanical tools and techniques is being evolved 
to shorten lead time. A notable example is Numill, 
AUTONETICS’ new tape-directed numerical machine- 
tool control system. Numill is entirely digital, and 
can convert a numerical engineering description 
into a prototype configuration—quickly, economi- 
cally and with consistent accuracy. 

Standardized “postage-stamp” circuits allow 
engineers to mockup even highly advanced designs 


AUTOMATIC COT ROL MAN 


almost as simply as they would plug in an electric 
shaver. And AuTonetics’ data processing equip- 
ment can simulate a wide range of operational 
missions, as well as solve the most involved mathe- 
matical problems in minutes instead of days. 

AuTonetics’ ability to save time and money 
between concept and product delivery is reflected 
in every area of its electro-mechanical technology : 
flight controls, inertial navigation, armament con- 
trols, computers, and other complete systems for 
the military and industry. 

For detailed information, or for employment 
in this dynamic field—write: AUTONETICS. Dept. 
AER-73, 9150 E. Imperial Hwy.. Downey, Calif. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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quency-control system and = description 
of a new effect, “frequency pushing.”’ 

Quantization of the Relativistic Har- 
monic Oscillator by Perturbative Methods 
with Application to Van der Waals Forces. 
R. H. Penfield and H. Zatzkis. J. Frank- 
lin Inst., Apr., 1957, pp. 331-838 

VLF Oscillator Keys VHF Generator. 
Leon H. Dulberger. Electronics, May 1, 
1957, pp. 184, 185. Description of a 
transistor multivibrator which drives a 
grounded-emitter, direct-coupled relay am- 
plifier to pulse either the modulation or 
carrier of a VHF signal generator at very 
low frequencies. 


Radar 


Radar Radiation Hazards. FSF Sth 
Annual Internatl. Air Safety Seminar, 
Florida, Dec. 3-7, 1956, Paper. 4 pp. 
Determination of safety precautions to be 
taken with radar installed on the RC-121 
picket aircraft. Special caution must be 
shown in the fueling and defucling opera- 
tions. 

Potential Ground Hazards of High 
Performance Radar. Charles W. Simon 
and Logan E. Anderson. FSF 8th Annual 
Internatl. Air Safety Seminar, Florida, 
Dec. 3-7, 1956, Paper. 8 pp. 16 refs. 
Discussion of the physiological effects of 
microwaves and X-rays emanating from 
high-performance radar. 

Die Ferniibertragung von Radar- 
schirmbildern und ihre Aufzeichnung auf 
Magnettonband. H. Meinke. ZFII, 
Mar., 1957, pp. 65-69. In German. Dis- 
cussion of methods for the transmission 
of radar images over greater distances 


than is now possible, and the tape re 
cording of such images 


Semiconductors 


Semiconductors. An Outline. II. W 
C. Dunlap, Jr. (Natl. Electronics Conf., 
Chicago, Oct. 1-3, 1956, Paper.) Elec 
Eng., May, 1957, pp. 400-405. Descrip 
tion of the properties of compound semi 
conductors and the structure and prepa 
ration of p-n junctions, summary of semi 
conductor applications, and indications 
of the probable direction of future de 
velopments in each of these fields. 

Thermal Considerations in Power Tran- 
sistor Applications. Bernard Reich. Elec 
Mfg., May, 1957, pp. 162, 163, 302, 304 ff 
Method for determining the operating 
function temperatures of power transistors 
for steady-state and transient conditions 
based on one thermal measurement and the 
manufacturer's data 

A Survey of the Advantages of Tran- 
sistors in Airborne Electronic Equipment. 
E. F. Johnson (IAS-CAI Internat! 
Meeting, Toronto, Nov. 26, 27, 1956, Pre- 
print 654.) Can. Aero. J., Apr., 1957, pp 
124-130. 

Determination of Transient Response 
of a Drift Transistor Using the Diffusion 
Equation. H. B. von Horn and W. Y 
Stevens. JBM J. Res. & Devel., Apr., 
1957, pp. 189-191 

The Multipurpose Bias Device. I 
The Commutator Transistor. B. Dun- 
ham. JBM J. Res. & Devel., Apr., 1957, 
pp. 117-129. Study of the Rutz com- 
mutator transistor in its application to 
three-input, one-output logical situations. 


FOR AIRCRAFT TESTING EQUIPMENT 


60 CYCLE 
INPUT! 


thus varying frequency. 


CHANGE 60 CYCLE A.C. TO 400 CYCLES—4 SPEEDS-1200, 1714, 2000, 3430 RPM 
“ 


AUTOMATIC ADJUSTMENT 


Fully automatic variable fre- 
quency motor generator set 
adjusts 360 to 440 CPS. 


CONTROL PANELS 


Synchronous motor starter and generator controls includ- 
ing magnetic amplifier voltage regulator in cabinet. 


REMOTE CONTROL 
Remote control frequency adjustment 
varies speed from 1080 to 1320 RPM., 
Bench mock-up 
test stations may be located anywhere, 


OUTPUT! ship. 


MODEL 45 — 


quency meter 


Transistor Impedance Matching ; a Note 
on a Fundamental Property. H. Paul 
Williams. Elec. & Radio Ener., Apr, 
1957, pp. 128, 129. Discussion of a funda 
mental property in which the product 
of the input and output impedances are 
the same for all three configurations 

Design, Construction, and High-Fre- 
quency Performance of Drift Transistors. 
A. L. Kestenbaum and N. H. Ditrick 
RCA Rev., Mar., 1957, pp. 12-23. 10 
refs. Method for fabricating drift-tran 
sistor structures by combining solid-phase 
diffusion with alloy-junction techniques 
The electrical characteristics of de 
velopmental drift transistors are related 
to their physical structure 


Equipment 


Hydraulic & Pneumatic 


Basic Principles and Characteristics of 
Valve-Controlled Hydraulic Servomech- 
anisms. Gerhardt Reethof and Leroy 
Taylor. ach. Des., Apr. 18, 1957, pp 
170-172, 174, 176. Discussion of a closed 
center, three-way valve; an open-center, 
three-way valve; a closed-center, four 
way valve; and an open-center, four-way 
valve 

How to Design Reliable Aircraft Hy- 
draulic Systems. E. T. Raymond. SAE 
J., Apr., 1957, pp. 40-48. Abridged 
Method employing probability analyses to 
compare inherent reliability potential of 
hydraulic systems employing similar com 
ponents 


KATO 


MOTOR GENERATOR SETS 
NOW UP TO 250 KW 


KATO MOTOR GENERATOR SETS are now available 
in frequencies, speeds, and sizes to meet every specialized 
use . . . lighting, operation of high cycle tools, smaller 
lightweight 400 cps motors and for testing components 
such as transfers, filters, condensers, chokes and other elect- 
400 CYCLE ronic equipment. Finest quality materials and workman- 


VARIABLE OR FIXED FREQUENCIES RANGING FROM 25 TO 
1200 CYCLES. 60 CYCLE LINE UP TO 500 KVA 


MANUAL ADJUSTMENT 
MODEL 28XA08 


Easily adjusted by simple hand 
wheel, controlling variable pitch 
Generator mounted controls in- pulley V-belt 
clude reset buttons, limit switch. 
Motor and Generator remain 
stationary. Vari-drive pulley 
adjustment controlled by small motor. 


arrangement. 
This motor generator set gives 
45 to 60 CPS output. Unit 
holds speed aecurately. Fre- 
on generator 
panel indicates output. Single phase generator speed varies 
from 1350 to 1950 RPM. 


WRITE TODAY FOR FOLDER ... It’s New! 


Builders of Fine Electrical Machinery Cinee 1928 


KATO Engineering Company 


1492 FIRST AVENUE, MANKATO, MINNESOTA. PHONE , 
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AC BREAKS THE ACCURACY BARRIER WITH... 


This is a new concept in inertial guidance—made possible by a 
new type of gyro stabilization of fantastic precision. 


This virtually frictionless system provides the stable platformneeded ° 
for pinpoint accuracy over thousands of miles of flight. 


With the ACHIEVER, AC engineers’ long experience in translating 
dreams into electronic circuits has contributed vital guidance to the 
top-priority Air Force ballistic missiles in America’s arsenal of 
defense. AC electro-mechanical and production experience is 
ready and able—right now! 


A giant T-square laid from here 
to any spot on earth couldn’t 
plot a missile’s flight with 

greater accuracy than AC’s THE ELECTRONICS DIVISION OF GENERAL MOTORS 
new inertial guidance system! FLINT, MICHIGAN «© MILWAUKEE, WISCONSIN 
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Hydraulic Lock at High Pressure. 
kK. J. Whiteman. The Engr., Apr., 12, 
1957, pp. 554-557 Experimental in- 
vestigation to show how the locking force 
dliverges from a simple linear law and to 
indicate that, for sufficiently high pres- 
sure, the locking force can vanish. 

How O-Rings Seal Air & Oil Compo- 
nents. E. J. Parker. Appl. Hydraulics, 
May, 1957, pp. 121-124. Discussion and 
evaluation of the theory of O-ring applica- 
tion 

Installing Fluid Power Lines. Appl. 
Hydraulics, May, 1957, pp. 87-89. — Dis- 
cussion covering solution of lines, instal- 
lation of fittings and threaded connec- 
tions, supports and vibration, and clean- 
ing and storage. 

Designing a Seal for Very High Pres- 
sure. Jan M. Garvin. Appl. Hydraulics, 
May, 1957, pp. 141-144, 145 ff. 


Flight Operating Problems 


Flying Large Turbine Powered Airline 
Aircraft—-An Airline Pilot’s Viewpoint. 
J. T. A. Marsden. The Log, Apr., 1957, 
pp. 101-107. — Discussion outlining a 
pilot-training program for conversion to 
turbine-powered aircraft considering the 
operational aspects of such aircraft. 

Flying the Boeing 707 Jet Transport. 
Alvin M. Johnston. Jnteravia, Apr., 1957, 
pp. 305-307. 

Airfield Lighting; Strategic Air Com- 
mand Approach and Runway Lighting. 
I—Visual Aids to Flare and Landing. 
Il—The Black Hole. (Skyways, Apr., 
1957, pp. 11, 34, 35.) T[l—Aircraft Ap- 
proach Tolerances. Arthur E. Jenks. 
(Aero. Eng. Rev., Aug., 1953.) FSF 8th 
Annual Internatl. Air Safety Seminar, 
Florida, Dec. 3-7, 1956, Paper. 33 pp. 


Flight Testing 


Flight Research An Onerous but Fas- 
cinating Field. Bristol Quart., Spring, 
1957, pp. 100-103. Discussion of the 
problems involved in deciding what. in- 
formation is required from a specific flight 
test, and of the flight research depart- 
ments which make such decisions. 

Flight Testing the Caravelle. /nieravia, 
Apr., 1957, pp. 308, 309. Description of 
tests on structure, systems, and_ flight 
characteristics of the French jet. trans- 
port. 

Ten Thousand Test Flights; The Story 
of a Napier Development Establishment. 
Flight, Apr. 5, 1957, pp. 455, 456. 


Fuels & Lubricants 


Aircraft Turbine Fuels; 
dling and Safety Aspect For the Jet Era. 
Aubrey Keif. FSF Sth Annual Internat. 
Air Safety Seminar, Florida, Dec. 3-7 
1956, Paper. 6 pp. 

Boron Hydrides. XXII--The Conver- 
sion of Diborane into Other Volatile 
Boron Hydrides. A. Stock and W. 


Storing, Han- 


Mathing. (Deutsche Chem. Ges., Ber., 
No. 69, 1936, pp. 1,456-1,469.) Gt 
Brit., MOS TIL/T4739, Feb., 1957 
13) pp. 13) refs. Systematic  experi- 


mental investigation of the conversion of 
The process 


in varying conditions. 


is satisfactorily carried out for B,Hy, 
B;Hy, and B;H,, 

The Choice of Fuels for Turbine En- 
gined Airliners. E. L. Bass. Shell Av. 
News, Mar., 1957, pp. 14-17. Com- 
parison of kerosene and wide-cut gasoline 
(JP-4) in terms of availability and cost, 
specific gravity, inflammability, freezing 
point, dissolved 
ficiency, and fuel boiling 

Developments in Aircraft Turbine Lu- 
bricants.! T. F. Davidson and J. H. Way 
SAE WNat!. Aero. Meeting, New York, 
Apr. 2-5, 1957, Preprint 98. 10 pp. Dis- 
cussion — of future lubricant 
systems and materials Emphasis is 
placed on the divided lubricant-cooling 
system and the esters and mineral-oil 
groups of lubricating materials 

Oils for the Modern Jet Engine. W. 
W. Gleason. Esso Air World, Apr., 1957, 
pp. 120-124. Review of oil quality re- 
quirements, development of appropriate 
lubricants, and the problems anticipated 
with more advanced power-plant design 

The Effect of Chemical Structure on the 
Hypergolic Ignition of Amine Fuels. 
Louis R. Rapp and Murray P. Strier 
(ARS Fall Meeting, Buffalo, Sept. 24-26, 
1956.) Jet Propulsion, Apr., 1957, pp. 
401-404. Comparisons between hyper- 
golic characteristics of primary, second- 
ary, and tertiary amines, and between the 
effects of substituent group-—such as 
methyl, hydroxy, and phenyl—on the a- 
and 6-carbon atoms of various amines 

Vapor Pressure and Heat Contents of 
Saturated Liquid and Vapor Hydrogen 
Peroxide. Donald J. Simkin and Charles 
O. Hurd. Jet Propulsion, Apr., 1957, pp 
419, 420. 

The Physical and Chemical Properties 
of the Alkyl Hydrazines. R. C. Harsh- 
man. (ARS Fall Meeting, Buffalo, 
Sept. 24-26, 1956.) Jet Propulsion, Apr., 
1957, pp. 398-400. 15 refs 


water, combustion  ef- 


possible 


Gliders 


Safety Considerations in Sailplane 
Cockpit Design. Harner Selvidge 
ing, Mar.-Apr., 1957, pp. 10-12, 25 


Soar- 


Ice Formation & Prevention 


Description of the Spray Rig Used to 
Study Icing on Helicopters in Flight. 
D. L. Bailey. Canada, NAE LR-186, 
Jan. 29, 1957. 14 pp. Discussion giving 
details of operation, instrumentation, 
and calculated performance 

Ice Prevention in a Cloud of Ice Crys- 
tals. C. K. Rush. Can J., Apr., 
1957, pp. 121-123 Discussion of the 
formation of ice on aircraft in clouds 
composed primarily of ice crystals, and 
presentation of heat requirements for ice 
prevention in a number of typical meteoro 
logical conditions. Suggestions for avoid- 
ing ice formation under these conditions 
are presented 


Aero 


Instruments 


Deux Nouveaux Instruments de Pilotage 
Bendix. M. Yvon Vitesse-Speed, No 
10, 1956, pp. 15-17. In French. Design 
and description of the Bendix J.8 electro- 


7 


lytic gyro horizon, with a discussion of 
its characteristics and application 

Development of a Sensitive Rotational 
Viscometer. E. H. Dudgeon and W. C 
Michie. Canada, NRC Div. Mech. En 
Rep. MT-34, Jan. 16, 1957. 23 pp. 13 
refs. Description of a coaxial rotational 
viscometer incorporating certain features 
which make it suitable for use with low- 
viscosity, non-Newtonian suspensions 

Les Mesures par Enregistreurs Photo- 
graphiques. Vitesse-Speed, No. 9, 1958, 
pp. 7, 8. In French. Description of a 
continuous trace recorder, its 
operation, and use. 

The Analysis of Finite-Length Records 
of Fluctuating Signals. M. J. Tucker 
Brit. J. Appl. Phys., Apr., 1957, pp. 137 
142. Presentation of the fundamentals, 
in a coherent form and with the simplest 
possible mathematics, for estimating the 
characteristics of a signal from a record of 
finite length by means of Fourier-type 
analysis and by direct measurement 
Treatment is mainly concerned with the 
accuracy of estimates of the power spec 
tra and r.m.s. amplitudes of stationary 
Gaussian processes, but the arguments 
also apply to the problem of estimating 
the maximum speed with which a signal 
can be measured and analyzed directly 

The Writing Speed of Optical Oscillo- 
graphs. W. Hartell. (Frequenz, No. 9, 
1955, pp. 319-324.) Gt. Brit., RAE Lib 
Transl. 624, Jan., 1957. 11 pp. 

Thrust Measurement for Jet Transport 
Operation. Martin J. Saari. SAE Natl 
Aero. Meeting, New York, Apr. 2-5, 19357, 
Preprint 94. 13 pp. Development of a 
thrustmeter, based on the nozzle pressure- 
drop parameter, which is valid for all oper- 
ating conditions at which the engine ex 
haust nozzle operates in a choked condi 
tion. 


design, 


Automatic Control 


How to Obtain Describing Functions 
for Nonlinear Feedback Systems. Karl 
Klotter. (ASME-AIEE Conf., Princeton, 
Mar. 26-28, 1956.) Trans. ASME, 
Apr., 1957, pp. 509-512; Discussion, p 
512. 12 refs. 

Invariantnost’ do « v Lineinykh Kom- 
binirovannykh Avtomaticheski Regulirue- 
mykh Sistemakh. G. M. Ulanov. Doki 
Akad. Nauk SSSR, Jan. 11, 1957, pp 
253-256. 10 refs. In Russian. Study 
of the problem of invariance up to e in 
linear, combined, automatically controlled 
systems 

On the Analysis of Linear and Nonlinear 
Systems. Marvin Shinbrot. (ASIV/E 
ATEE Conf., Princeton, Mar. 26-28, 1956 
Trans. ASME, Apr., 1957, pp. 547-551 
Discussion, pp. 551, 552. 10 refs. De 
scription of a general theory for a certain, 
class of methods commonly used in an 
alyzing linear systems from measured 
response data. The theory is used to d¢ 
rive a new method, the effectiveness of 
which is illustrated by examples 


Optimum Nonlinear Control. Rufus 
Oldenburger. (ASME-AIEE Conf, 
Princeton, Mar. 26-28, 1956.) Trans 


ASME, Apr., 1957, pp. 527-542; Discus 


sion, pp. 542-446. 15 refs. Theoretical 


investigation of the response in a con 
trolled system after an initiating disturb 
ance has died out. 
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WHY DOUGLAS ENGINEERS AND SCIENTISTS GO FURTHER... 

At DOUGLAS, you'll work to expand the 
frontiers of knowledge in today’s most 
advanced missiles program 


1. Nike 2. Honest John 3.Sparrow 4. Thor iIRBM 5. Secret 6. Secret 7. Secret 8. Secret 


It's no secret that we're in the “missile business" to stay...with sixteen years 
behind us and an ever-expanding future ahead 


There can be no mightier challenge than to be These are the projects that require engineers 
assigned to any one of the major projects now __ who are looking far beyond tomorrow. You will 
under way in the Douglas Missiles Division. use all of your talents at Douglas and have the 

Some — like Nike and Honest John — have opportunity to expand them. Your only limita- 
pioneered missile development. Others on which __ tions will be of your own making. Douglas is an 
Douglas engineers are engaged are extending the engineer’s company... run by engineers. Make it 
horizons of present-day development...cannot be = your working home and build an important and 
mentioned for reasons of national security. 74 rewarding future in your field. 


For complete information, write: 


SN) E. C. KALIHER 
GO FURTHER MISSILES ENGINEERING PERSONNEL MANAGER 


WITH —" Z\n DOUGLAS AIRCRAFT COMPANY, BOX 620-Z. 


SANTA MONICA, CALIFORNIA 


FIRST IN AVIATION 
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Physical and Mathematical Mecha- 
nisms of Instability in Nonlinear Auto- 
matic Control Systems. R. E. Kalman 
(ASME-AIEE Conf., Princeton, Mar. 
26-28, 1956.) Trans. ASME, Apr., 1957, 
pp. 553-563; Discussion, pp. 563 566 
34 refs. Critical examination of the 
stability problem in automatic-control 
systems containing nonlinear elements. 

Electrohydraulic Servomechanism with 
an Ultrahigh-Frequency Response. Ap- 
pendix I—System Equations. Appendix 
Il -Force-Velocity Curves. P. Eék- 
man, C. K. Taft, and R. H. Schu- 
man. ASME-AIEE Conf., Princeton, 
Mar. 26-28, 1956.) Trans. ASME, Apr., 
1957, pp. 455-463. 10 refs.  Investiga- 
tion to describe and compare two meth- 
ods (a) linearization and linear analysis 
and (b) the use of the electronic analog 
computer —for solving the nonlinear equa- 
tions for the dynamic pertormance of a 
high-performance positional servomecha- 
nism. 

Nonlinear Analog Study of a High- 
Pressure Pneumatic Servomechanism. 
J. L. Shearer. (ASME-AIEE Conf, 
Princeton, Mar. 26-28, 1956.) Trans. 
ASME, Apr., 1957, pp. 465-471; Discus 
sion, p. 472. Detailed analog simulation 
to evaluate the effects of nonlinear valve 
characteristics, nonlinear ram-chamber 
compliance, and Coulomb friction in the 
ram on the dynamic performance of a 
high-pressure, pneumatic servomecha 
nism, previously investigated by means of a 
linearized analysis. 

A Dual-Mode Damper-Stabilized Servo. 
J. Jursik, J. F. Kaiser and J. E. Ward. 
(ASME-AIEE Conf., Princeton, Mar 
26-28, 1956). Trans. ASME, Apr., 1957, 
pp. 473-479; Discussion, p. 479. Discus 
sion of data, obtained from an experi 
mental model and from an analog-com 
puter study, showing how the large 
signal performance of an instrument servo 
mechanism employing inertia-damper 
stabilization can be improved by alter 
ing the coupling between the stabilizing 
damper and the system. 

Design and Analog-Computer Analysis 
of an Optimum Third-Order Nonlinear 
Servomechanism. H. G. Doll and T. M. 
Stout. (ASME-AITEE Conf., Princeton, 
Mar. 26-28, 1956.) Trans. ASME, 
Apr., 1957, pp. 518 523; Discussion, pp 
523.525. 34 refs. Calculation of the 
switching relation for a particular third- 
order system and a laboratory realization, 
using an electro-optical two-variable func- 
tion generator. Results of computer 
tests with a variety of inputs are given for 
this system as well as for competitive lin 
ear and relay modes of control 

Hunting Due to Lost Motion. H. Porit 
sky. (ASME-AIEE Conf., Princeton, 
Mar. 26-28, 1956.) Trans. ASME, Apr., 
1957, pp. 577-584. Theoretical investiga 
tion of the hunting of a servosystem due 
to lost motion (in one of its mechanical 
links, for example) but in the absence of 
input signals. 

Nonlinear Integral Compensation of a 
Velocity-Lag Servomechanism with Back- 
lash. C. N. Shen, H. A. Miller, and N. B 
Nichols. (ASME-AITEE Conf., Princeton, 
Mar. 26-28, 1956.) Trans. ASME, Apr, 
1957, pp. 585-592. 13 refs. Analysis of 
an attempt to overcome instability due to 
backlash by intentionally incorporating a 
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second nonlinearity —a dead zone in the 
input to the integrator 

Pneumatic Force-Servos for Aircraft 
Control. William M. Harcum and Walter 
M. Templin Auto. Control, Apr., 1957, 
pp. 28-31. Deseription of a pneumatic 
servo for operating light aircraft from 
gyroscope signals. The servo is char 
acterized by immunity to high operating 
temperatures and favorable response rate 
which make pneumatic servos. reliable 
components for coutrol 


Flow Measuring Devices 


Calibration of Surface Tubes for Meas- 
urement of Surface Shear in Fluids. 
J. N. Hool. J. Aero. Sct., June, 1957, 
pp. 462, 463. 

Measurements of the Nonlinear Varia- 
tion with Temperature of Heat-Transfer 
Rate from Hot Wires in Transonic and 
Supersonic Flow. Appendix A--Mean 
Wire Temperature in Terms of Overheat 
Ratio and the First- and Second-Order 
Temperature Coefficients of Resistivity. 
Appendix B:—Measurement of 8/a? by 
Operating Wires Under High Vacuum. 
Warren Winovich and Howard A. Stine 
U.S., NACA TN 3965, Apr., 1957. 33 
pp. 12 refs 

Streamlined Pitot-Tube Bar for Meas- 
uring Water Flow in Large Pipe. F. 
Numachi, H. Murai, and S. Abe. (7 
ASME, July, 1956, pp. 1,079-1,089.) 
Tohoku U., Rep. Inst. High Speed Mech., 
vol. 7, 1956, pp. 67-121. 13 refs. 


Temperature Measuring Devices 


Rapid Measurement of Thermal Con- 
ductivity by Transient Heating of a Fine 
Thermo-Junction. R.A. W. Hill. Pro 
Royal Soc. (London), Ser. A, Apr. 9, 
1957, pp. 476-486. 15 refs 


Machine Elements 


Special Issue: Getriebetechnik — VIII. 
VDI Zeitschrift, Feb. 21, 1957. 53 pp 
175 refs. In German. Partial Contents: 
Das Gelenkviereck als Funktionsgetriebe 
hoher Genauigkeit, K. H. Sieker. Funk 
tionsgerechte Abstimmung zwischen hy 
draulischen und mechanischen Getriebe 
Systemen, K. Hain Getriebe-Konstruk 
tionstafeln, Kurt Hain. Wissenschaftliche 
Hilfsmittel und Verfahren zur Unter 
suchung raumlicher Gelenkgetriebe, Rudolf 
Beyer. Messen dynamischer Vorgange in 
Getrieben, R. Thiel Eine graphische 
Methode der Koordinatenberechnung fiir 
Zahnradgetriebe, Gustav Gerke. Genaue 
Berechnung des Untersehnitts an Zahn 
radern, H. Hofer Dynamische Zusatz 
krafte in Zahnradgetrieben, J. Zeman 
Das Tragbildlappen von Zahnradern, 
insbesondere von  Kegelridern, Egon 
Kamp. Zahnradgetriebe, H. Glaubitz 
Kupplungen, E. Martyrer and J. Frémder 
Includes rectangular linkage and a fune 
tional drive of high accuracy, functional 
efficiency in a system of hydraulic and 
mechanic drives, tables for constructing 
drives, scientific equipment for investiga 
tion of three-dimenional linkages, meas 
urement of dynamic processes in drives; 
accurate calculation of the undercutting 
of gear wheels, additional dynamic forces 
in gear wheel trains, lapping the bearing 


surface of gear wheels, and various cle- 
ments of driving systems. 

Synthesis of Drag-Link Mechanisiis 
for Producing Non-Uniform Rotational 
Motion Within Prescribed Reduction 
Ratio Limits. N. Rosenauer. Australian 
J. Appl. Sci., Mar., 1957, pp. 1-6. Ap 
plication of complex variables to the syn 
thesis of a drag-link mechanism for pri 
scribed extreme values of the output 
angular velocity. Includes explanation 
of the solution procedure, a particular 
solution of a numerical example, and proof 
of the correctness of the solution, 


Materials 


Aircraft Materials Present and Future. 
Frederick C. Krug and Rodney A. Jones 
(IAS 25th Annual Meeting, New York, 
Jan. 28-31, 1957.) Materials & Methods, 
May, 1957, pp. 126-180. Abridged 

Designing Materials for Future Aerial 
Vehicles. N. E. Promisel. SAK Nati 
Aero. Meeting, New York, Apr. 2-5, 19357, 
Preprint 89. 35 pp. Discussion of the 
problems to be presented by speed, tem 
perature, altitude, noise, deteriorative 
chemicals, availability of materials, and 
nuclear power; of various possible proc 
essing and fabrication tools; and of sur 
face modifications and a variety of mate 
rials which may be used to overcome the 
anticipated difficulties. 

Contribution 4 l’Etude des Propriétés et 
des Modes de Décomposition de la Phase 
Protoxyde de Fer. Robert Collongues 
France, Min. de l’Air PST 324, 1957 
82 pp. 70 refs. SDIT, 2, Av. Porte 
d'Issy, Paris 15, Frs. 1,500 In French 
Study of properties and modes of the 
decomposition of the protoxide phase in 
iron. 

Investigation on the Effect of Sudden 
Temperature Changes on the Surface 
Quality of Steel. W. Raedeker. (Stahl & 
Eisen, No. 19, 1955, pp. 1,252 1,263 
Gt. Brit, MOS TIL/7T 4661, Feb., 1957 
22 pp. Translation Experimental in 
vestigation involving 250 water-quenching 
tests on round samples and tubes of St 35, 
St 42, a Thomas steel, and a steel for Pil 
grim mandrels 


Metals & Alloys 


Temper Brittleness of Boron-Treated 
Steels. Samuel J. Rosenberg. J. Res, 
Apr., 1957, pp. 175 187. Investigation to 
determine whether titanium and zirconium 
have any adverse effect upon the impact 
properties of the base steel (S140) 

The Fatigue Strength of Specimens 
Containing Cracks. Frost andC. I: 
Phillips. Proc. TIME, No. 21, 1956, pp 
713-725 13 refs Test) methods to 
determine the fatigue limit of cracked 
specimens under rotating-bending and 
reversed-direct stress 

Creep Properties from Short Time 
Tests. Ervin E. Underwood. Aaterials 
& Methods, Apr., 1957, pp 127 129 
Presentation of a graph which may bs 
used for determining the ultimate tensile 
strength, the creep-rupture stress, and 
the time to rupture at a given tempera 
ture, if the hot-hardness of the alloy con 
sidered is known 

High Temperature Properties of 
Vacuum Melted Super Alloys. I) M 
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just completed 
for 


TH AMERICAN 


ENGINEERS - FABRICATORS - CONTRACTORS 


this advanced wind tunnel 
test facility, for air speeds 
up to 2500 mph 


The new Trisonic Blowdown Wind Tunnel constructed for North American 
Aviation, Inc. at El Segundo, California is the latest in the large number 

of wind tunnels built by Pittsburgh-Des Moines--facilities contributing 
greatly to America’s leadership in the air. e In NAA’s tunnel, 
interconnected air storage spheres supply a supersonic blast of air to a 

7x 7 ft test section under precise control of the largest air regulating 

valve ever built. Approximately 7 tons of air per second passes through 

the test chamber at maximum flow, and energies of over a million horsepower 
are attained. @ Scale models of aircraft, rockets and missiles can be 

tested in the tunnel at air speeds up to Mach 3.5. 


Pittsburgh-Des Moines Steel Company 


Plants at: PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 
Sales Offices at: 


PITTSBURGH 3472 Neville DES 973 Tuttle Street 
NEWARK (2)..... 252 Industrial Office B DALLAS (1)...... 1277 Feastesien Bldg. 


EATT 
L MONTE, CAL......... P.O. Box 2068 SANTA CLARA, CAL., 679 Alviso Road 
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Richmond. SAE Natl. Aero. Meeting, 
New York, Apr. 2-5, 1957, Preprint 90. 
24 pp. 10 refs. Application of vacuum 
melting and of certain modifications in 
the nominal chemistry of nickel-base 
super alloys to obtain improved high- 
temperature rupture strength and ductibil- 
ity in these alloys. The tensile and rup- 
ture properties of five nickel-base, vacuum- 
melted alloys are given for the tempera- 
ture range of 1,000° to 1,600°F. 

Tensile Properties of Copper, Nickel, 
and 70-Percent-Copper-30-Percent-Nickel 
and 30-Percent-Copper-70-Percent-Nickel 
Alloys at High Temperatures. William 
LD. Jenkins, Thomas G. Digges, and Carl 
R. Johnson. J. Res., Apr., 1957, pp. 201 
211. 13 refs. 

Zharoprochnost’ Splavov Nekotorykh 
Dvoinykh, Troinykh, Chetvernykh i Pia- 
ternykh Nikelevykh Sistem pri 800°. 
I. I. Kornilov and L. I. Priakhina. Dokl. 
Akad. Nauk SSSR, Jan.-Feb., 1957, pp. 
70-72. In Russian. Investigation of the 
heat resistance of some binary, ternary, 
four-, and five-component nickel alloys 
at temperatures of 800°C. 


Metals & Alloys, Nonferrous 


Application de la Micrographie Elec- 
tronique a l’Etude de Certains Aspects 
de la Surface des Cristaux et de la Na- 
ture des Joints Intergranulaires dans le 
Cas de l’Aluminium. Pierre Bussy. 
France, Min. del’ Air PST 325, 1957. 72 
pp. 19 refs. SDIT, 2, Av. Porte-d'Issy, 
Paris 15, Frs. 1,200. In French. Ap- 
plication of electronic micrography to the 


study of certain aspects of a crystal’s 


(vial 
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surface and of the nature of intergranu- 
lar joints in the case of aluminum. 

Molybdenum for Aircraft Applications. 
R. T. Begley. SAE Natl. Aero. Meeting, 
New York, Apr. 2-5, 1957, Preprint 88. 
12 pp. Discussion of the current status 
and future potential of molybdenum-base 
alloys for very high-temperature applica- 
tions in advanced aircraft gas turbines 

Columbium and Its Uses. G. L. Miller. 
Materials & Methods, May, 1957, pp. 131 
135. 22 refs. Discussion of the physical 
properties, availability, fabrication meth- 
ods, and applications to atomic energy 
and jet engines. 

Static Strength of Cross-Grain 7075-T6 
Aluminum-Alloy Extruded Bar Contain- 
ing Fatigue Cracks. Appendix A--Effect 
of Biaxiality on Static Strength of Notched 
Flat Specimens. Appendix B—Effect of 
Ductility on Fracture. Walter Illg and 
Arthur J. McEvily, Jr. U.S., NACA TN 
3994, Apr., 1957. 25 pp 

Alloy Titanium in the J57 Turbojet 
Engine. W. H. Sharp SAE Natl. 
Aero. Meeting, New York, Apr. 2-5, 1957, 
Preprint T33. 10 pp. Discussion of the 
use of titanium alloys in the compressor 
and compressor ring. These alloys per 
mit high-strength design along with the 
added advantage, over steel, of low 
weight and good corrosion resistance 
Some problems in forming and welding of 
titanium parts are also discussed. 

Investigation of the Mechanical Proper- 
ties of Metal-Arc Welded Ti-6% Al- 
4% V. Daniel M. Daley, Jr., and Carl 
E. Hartbower. Welding J., Apr., 1957, pp 
185-s-191-s. Evaluation of tensile and 


notch-bar impact properties of the weld 
deposit and heat-affected zones. Results 
show that the alloy has satisfactory prop- 
erties when matching filter and base 
metals are used. 


Titanium Alloy Suited for Stretch 
Formed Parts. Eric J. Carr. Materials & 
Methods, Apr., 1957, pp. 140, 141. Tests 


showing that Ti-6Al-4V alloy be 
formed with standard tools and_ tech- 
niques. 

Titanium in the Aircraft Industry. 
Aircraft Eng., Apr., 1957, pp. 113-122 
Summary of proceedings of a conference 
organized by Imperial Chemical Indus- 
tries, Ltd., London, Feb. 15, 1957 


Nonmetallic Materials 


The Variation of the Mechanical 
Strength of Quartz Glass with Tempera- 
ture. W. Dawihl and W. Rix. (Z. 
Tech. Phys., No. 19, 1938, pp. 294-296. ) 
Gt. Brit., RAE Lib. Transl. 634, Feb., 
1957. 7 pp 

The Characterization of Pressure-Sen- 
siive Adhesives. Frank H. Wetzel 
ASTM Bul., Apr., 1957, pp. 64-68 
Method of characterizing pressure-sensi 
tive adhesives that makes possible a quan- 
titative measurement of three important 
physical properties— tack, internal 
strength, and viscosity. 

Polyethylene Fibers. A. T. 
G. H. Youse, and T. C. 
SPE J., Apr., 1957, pp. 32-34. 

Self-Expanding Thermoplastic Foam. 
D. L. Graham. JMaterials & Methods, 
Apr., 1957, pp. 142-144. Description of a 
foam, composed of polystyrene beads and 
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Partial panel view shows relative position of new 


NEW INSTRUMENTATION SIMPLIFIES JET PILOT’S JOB 


Easy-to-read moving-tape command concept is first step 
in Air Force program to ease burden on pilots 


he jet pilot’s job is made easier by a 
new reference line concept in instrument 
presentation developed jointly by the 
Flight Control Laboratory, Wright Air 
Development Center and Eclipse-Pioneer. 
This new presentation—designed to 
operate from a Bendix Central Air Data 
Computer—employs moving tapes in 
two vertically mounted instruments to 
tell the pilot at a glance “what is happen- 
ing’ and “what needs to be done”. 

Complex mental computations are elim- 
inated. Actual and desired flight in- 
formation is presented in easy-to-read, 
graphic fashion. Actual flight information 
is displayed on moving tapes against 
a common, horizontal reference line. 
Command indications are shown by the 
black and white bars. Direction of the 


moving elements corresponds with the 
control forces. When the command bars 
coincide with the horizontal reference 
line, desired performance is attained. 


Suppose for a moment you're a jet pilot. 
To know what you're doing you read 
across the common horizontal reference 
line. The instrument at left shows you 
are flying at Mach 1.2—345 knots 
indicated. 


Your glance continues to the instrument 
at right. You note an indicated altitude 
of 45,000 feet. Additionally, the left scale 
of this instrument shows a 30,000 f.p.m. 
rate of climb, while the column at far 
right indicates target altitude—55,000 
feet: command altitude—46,400 feet: 
and cabin pressurization—15,000 feet. 


Eclipse-Pioneer Division Condi” 


AVIATION CORPORATION 


TETERBORO, N. J. 


The black and white command bars 
tell you what needs to be done. The 
striped bar at the bottom left is the 
maximum safe Mach marker. 
Far-reaching results are foreseen for this 
simplified presentation. By reducing 
“head in cockpit” time, greater safety 
is achieved and chances of flight mission 
success greatly improved. Training time, 
too, is reduced. 

Bendix is proud to have shared with the 
U.S. Air Force so important a role in 
this vital project—a_ role closely 
related to Bendix’ unceasing efforts to 
be first with the best. 

District Offices: Burbank and San Francisco, Calif.; Dayton, 
Ohio; Seattle, Wash. 


Export Sales & Service: Bendix International Division, 205 E. 
42nd St., New York 17, N.Y. 
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thermosetting resin, which can be foamed 
in place without external heat or gas. 


Mathematics 


A Composite Newton-Raphson Gradient 
Method for the Solution of Systems of 
Equations. William L. Hart and Theo- 
dore S. Motzkin. Pacific J. Math., Win- 
ter, 1956, pp. 691-707. Analysis to ob- 
tain an iterative method for solving a 
system of equations, linear or not, into 
which all equations enter symmetrically 
and which is suitable for numerical ap- 
plication—particularly on a_ high-speed 
computer. 

Decision Making and New Mathemat- 
ics. Gerald L. Thompson. Nav. Res. 
Logistics Quart., Sept., 1956, pp. 141-149. 
10 refs. Discussion of a variety of deci- 
sion-making problems with simple ex- 
amples illustrating them and the theories 
of solution. 

The Basic Theorems of Real Linear 
Equations, Inequalities, Linear Program- 
ming, and Game Theory. David Gale. 
Nav. Res. Logistics Quart., Sept., 1956, pp. 
193-200. 

Theory of Games of Strategy. Melvin 
Dresher. Appl. Mech. Rev., Apr., 1957, 
pp. 133-135. Discussion explaining the 
development of the theory and its present 
state for games with finite, and games 
with infinite, strategies. 

A Note on Salzer’s Method for Sum- 
ming Certain Slowly Convergent Series. 
P. Wynn. J. Math. & Phys., Oct., 1956, 
pp. 318-3820. 

A Vector Method for Solving Linear 
Equations and Inverting Matrices. J. P 
Roth and D. S. Scott. J. Math. & Phys., 
Oct., 1956, pp. 312-317. Extension of 
Purcell’s vector method to matrix inver- 
sion. 

Entropiia Stokhasticheskikh Protsessov. 
M. Rozenblat-Rot. Dokl. Akad. Nauk 
SSSR, Jan.-Feb., 1957, pp. 16-19. In 
Russian. Analysis of the entropy of 
stochastic processes. 

Kraevaia Zadacha Tipa Zadachi Rimana 
dlia Sistem Differentsial’nykh Uravnenii 
Pervogo Poriadka Ellipticheskogo Tipa. 
L. G. Mikhailov. Dokl. Akad. Nauk 
SSSR, Jan.-Feb., 1957, pp. 18-15. In 
Russian. Study of the Riemannian-type 
boundary problem for elliptical systems 
of first-order differential equations. 

Note on the Sensitivity of Least Squares 
Solutions. Mark Lotkin. J. Math. & 
Phys., Oct., 1956, pp. 309-311. 

Ob Ustoichivosti Periodicheskikh Re- 
shenii Kvazilineinykh Avtonomnykh Sis- 
tem so Mnogimi Stepeniami Svobody. I. I. 
Blekhman. Dokl. Akad. Nauk SSSR, 
Jan. 11, 1957, pp. 183-186. In Russian. 
Study of the stability of periodic solutions 
of quasilinear autonomous systems with 
several degrees of freedom. 

O Lineinom Ekstrapolirovanii Diskret- 
nogo Ordnorodnogo Sluchainogo Polia. 
Tsian Tsze-Pei. Dokl. Akad. Nauk SSSR, 
Jan. 11, 1957, pp. 206-210. In Russian. 
Discussion of the linear extrapolation of a 
discrete homogeneous random field. 

O Metode Priamykh dlia Nekotorykh 
Zadach dlia Sistem Uravnenii s Chastnymi 
Proizvodnymi. B. M. Budak. Dokl. 
Akad. Nauk SSSR, Jan., 11, 1957, pp. 
187-190. In Russian. Development of a 


method of straight lines for certain bound- 
ary problems involving systems of partial 
differential equations 

On Integral in Complex Ring. Koichi 
Sasaki. J. Hokkaido Gakugei U., Sect. B, 
July, 1956, pp. 11-16. In Japanese. 

On the Conditions of Validity of Rie- 
mann’s Method of Integration. Aurel 
Wintner. Quart. Appl. Math., Apr., 
1957, pp. 94-98 

On the Extension of Measures. Yoto 
Kubota. J. Hokkaido Gakugei U., Sect. 
B, July, 1956, pp. 5-10. 11 refs. In 
Japanese. 

On the Ratio of Consecutive Eigen- 
values. L. E. Payne, G. Polya, and H. 
F. Weinberger. J. Math. & Phys., Oct., 
1956, pp. 289-298. OSR-ONR- sponsored 
analysis. 

O Privedennykh Uskoreniiakh Liubogo 
Poriadka i Nekotorykh ikh Ekstremal’- 
nykh Svoistvakh. I. Manzheron. 
Dokl. Akad. Nauk SSSR, Jan.-Feb., 
1957, pp. 27, 28. In Russian. Analysis 
of reduced accelerations of any order in 
the theory of mechanisms and of their 
extremum properties 

Oscillation Criteria for Linear Differ- 
ential Systems with Complex Coeffi- 
cients. William T. Reid. Pacific J. 
Math., Winter, 1956, pp. 733-751. 12 
refs. 

O Vzaimosviazi Mezdu Polnym i 
Chastnymi Nailuchshimi Priblizheniiami 
v Srednem Funktsii Mnogikh Peremen- 
nykh. M. F. Timan. Dokl. Akad 
Nauk SSSR, Jan.-Feb., 1957, pp. 24-26 
In Russian. Evaluation of the interrela 
tion of total and partial mean approxi- 
mations for functions with many variables. 

O Zadache Cauchy dlia Lineinykh 
Ellipticheskikh Uravnenii Vtorogo Poriad- 
ka. M. M. Lavrent’ev. Dokl. Akad. 
Nauk SSSR, Jan. 11, 1957, pp. 193-197. 
In Russian. Discussion of the Cauchy 
problem for linear elliptical equations of 
the second order 

Sequential Tests of Hypotheses About 
the Mean Occurrence Time of a Con- 
tinuous Parameter Poisson Process. J. 
Kiefer and J. Wolfowitz. Nav. Res 
Logistics Quart., Sept., 1956, pp. 205-219. 
Tables giving the operating characteristic 
and average sample-time functions of 
sequential probability ratio tests concern- 
ing the mean of a Poisson process, and 
analogous discrete time results for the 
exponential distribution 

Skhodimost’ Interpoliatsionnogo Pro- 
tsessa Lagranzha, Postroennogo dlia Ab- 
soliutno Nepreryvnykh Funktsii i Funk- 
tsii s Ogranichennym Izmeneniem. I) 
L. Berman. Dokl. Akad. Nauk SSSR, 
Jan.-Feb., 1957, pp. 9-12. In Russian 
Analysis of the convergence of the La- 
grange interpolation process programed 
for absolutely continuous functions and 
for functions of finite variations. 

Teoriia Peredachi Informatsii Cherez 
Stokhasticheskie Kanaly Sviazi. M. Ro- 
senblat-Rot. Dokl. Akad. Nauk SSSR, 
Jan. 11, 1957, pp. 202-205. In Russian 
Development of a theory of information 
transmission through stochastic communi- 
cation channels 

The Accuracy of Difference Approxi- 
mations to Plane Dirichlet Problems with 
Piecewise Analytic Boundary Values. 
Wolfgang R. Wasow Quart. Appl. 


Math., Apr., 1957, pp. 53-63. Analysis to 
show that, for the simplest finite differ- 
ence approximation to Dirichlet’s prob- 
lem for Laplace’s equation, the order of 
magnitude of the truncation error is not 
affected by jumps in the first derivative 
of the boundary function. 

The Truncation Error in a Semi- 
Discrete Analog of the Heat Equation. 
Norman E. Friedmann. J. Math. © 
Phys., Oct., 1956, pp. 299-308. 18 refs 
Analysis to estimate the difference between 
an exact solution of the heat equation in a 
finite solid and an exact solution of a 
semidiscrete analog replacing the same 
problem. This difference is associated 
with the question of convergence of the 
difference solution to the differential 
solution and is described as the truncation 
error. 

On Stability in the Large for Periodic 
Solutions of Differential Systems. 
George Seifert. Jowa State Coll. A@ MA, 
Rep. (AFOSR TN 57-88) [AD 120436}, 
Mar. 18, 1957. 9 pp. Analysis using 
some of Levinson’s results, methods, 
and terminology. 

Practical Solutions of Ordinary Non- 
Linear Differential Equations. Ek6é 
Okuda. J. Hokkaido Gakugei U., Sect 
B, July, 1956, pp. 17-33. In Japanese 

Primenenie Metoda Setok k Resheniiu 
Sistem Differentsial’‘nykh Uravnenii v 
Chastnykh Proizvodnykh. V. S. Skvor 
tsov. Dokl. Akad. Nauk SSSR, Jan 
Feb., 1957, pp. 20-238. In Russian 
Application of the method of finite 
differences to the solution of a boundary 
problem for systems of differential equa 
tions in partial derivatives. 

Irredundant Disjunctive and Conjunc- 
tive Forms of a Boolean Function. M. | 
Ghazala. IBM J. Res. & Devel., Apr., 
1957, pp. 171-176. 10 refs. Descrip 
tion of an algebraic method for the deter 
mination of the complete set of irredun 
dant normal and conjunctive forms of a 
Boolean function. 


Polnota Sistemi Sobstvennykh i Pri- 
soedinennykh Funktsii Sil’no Elliptiches- 
kikh Sistem Differentsial’nykh Uravnenii. 
B. M. Naimark. Dokl. Akad. Nauk 
SSSR, Jan. 11, 1957, pp. 199-201 
In Russian. Evaluation of the complete 
ness of systems of eigenfunctions and 
adjoint function of strong elliptical differ 
ential-equation systems. 

Meaning, Linguistic Structures and 
Storage and Retrieval Systems. Morti 
mer Taube. Documentation Inc., AFOSR 
TN 57-125 [AD 120482), Feb., 1957. 
14 pp. Discussion of the problems in 
volved in reducing linguistic translation 
to a quantitative procedure which can 
be performed satisfactorily by an elec 
tronic computer 


Mechanics 


Perturbations of a Body in an Exponen- 
tial Atmosphere. H. G. Cuming. A? 
craft Eng., Apr., 1957, pp. 128, 124 
Solution to a second-order linear differen 
tial equation whose coefficients vary 
exponentially with time. The equation 
results from an investigation of small, 
angular perturbations about a linear path 
of a body traversing an atmosphere in 
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Reliability of minia- 
turized components: 


real technical challenges 


are presented to main- 
tain high reliability 
standards. 


Computer systems 
tests: unusual respon- 
sibilities are available 
in testing various 
computer assemblages 
and unitized systems. 


Test equipment: broad 
opportunity to develop 


testers capable of verifying 


operations of computer 
systems, components, 
sub-assemblies. 


Tooling systems: 
finalize tool designs, 
order tools and 


mechanisms for fabrication 
and assembly of latest elec- 


tronic components. 
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You'll find a new challenge 
and a rewarding Career in 


Manufacturing Engineering 


More than ever before, Manufacturing 


Engineering at IBM provides an opportu- 
nity to demonstrate your ability and ver- 
satility— with commensurate financial 
reward. 


With a stable balance of civilian and mili- 
tary work, IBM offers challenging oppor- 
tunities in engineering the manufacture 
of advanced electronic computers for in- 
dustry and business ...science, education, 
and defense. 


If you are an electrical, mechanical, or 
industrial engineer — or have equivalent 
experience—you may qualify for a re- 
warding position at IBM—where promo- 
tions occur through personal achievement 
and new opportunities are created due to 
rapid company expansion. 


For details, just write, outlining back- 
ground and interests, to: 


Mr. R. A. Whitehorne, Dept. 4407 
Mgr. of Engineering Recruitment 


International Business Machines Corp. 
590 Madison Ave., New York 22, N.Y. 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 


DATA PROCESSING * ELECTRIC TYPEWRITERS * MILITARY PRODUCTS 
SPECIAL ENGINEERING PRODUCTS * TIME EQUIPMENT 


Plants and laboratories: Endicott, Kingston, Owego, Pough- 
keepsie, N. Y.; Lexington, Ky.; Rochester, Minn.; San Jose, Calif. 
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which density varies exponentially with 
height. 

The Definitions of Quantities Having 
the Dimensions of Pressure. (Gt. Brit., 
ARC CP 281, Aug., 1956.) J. RAeS, 
Apr., 1957, pp. 245, 246. 

How to Determine Mass Moments of 


Inertia for Irregular Parts. D. M 
Ellett. Prod. Eng., May, 1957, pp 
184-187. Description of three simple 


experimental pendulum systems for deter- 
mining moments of inertia 


Meteorology 


Les Atmosphériques et la Navigation. 
M. Bost. Vitesse-Speed, No. 9, 1956, 
pp. 5, 6. In French. Discussion cover- 
ing atmospherics, their origin and propa- 
gation, and application to transmission 
and meteorological determination of the 
phenomena of atmospheric turbulence 

Weather Reconnaissance by Airborne 
Time Lapse Camera. Vincent J. Schaefer 
and Wallace M. Taylor. Bul. AMS, 
Apr., 1957, pp. 206-209. Application of a 
16-mm. time-lapse motion-picture camera 
to record cloud systems and other visual 
atmospheric patterns existing over large 
areas of continent and ocean. Over the 
past several years such records have been 
obtained from both jet- and propeller- 
driven aircraft. 

Kusnezows Theorie der Schrigsicht. 
Harald Koschmieder and Jiirgen Zierep 
ZFW, Mar., 1957, pp. 73-77. In Ger 
man. Discussion of the theory of slant 
visibility presented by Kusnezow in 
1943 


Predvychislenie Polia Vetra i Svia- 
zannykh s nim Meteorologicheskikh Ele- 
mentov. M. I. Iudin. Dokl. Akad. 
Nauk SSSR, Jan.-Feb., 1957, pp. 49-52 
In Russian. Discussion of methods for 
the calculation of the wind field and re- 
lated meteorological elements. 

A Limited Correlation of Atmospheric 
Sounding Data and Turbulence Experi- 
enced by Rocket-Powered Models. H. 
P. Mason and W. N. Gardner. U.S., 
NACA TN 3953, Apr. 1957. 51 pp 
19 refs. Comparison of 38 cases of 
atmospheric turbulence data and tem- 
perature lapse-rate data on the basis of 
an assumed temperature lapse-rate sta- 
bility boundary 

Wave-Guide Interpretation of Atmos- 
pheric Waveforms. F. Hepburn. J. Af- 
mos. & Terrestrial Phys., Mar., 1957, 
pp. 121-135. 10 refs. Study of modifi- 
cations due to propagation, with detailed 
discussion of source phenomena, data on 
observed types of atmospherics, and con- 
sideration of the applications and inter- 
pretation of observed wave forms. 


Military Aviation & Armament 


Convair F-102; An Analysis of Ameri- 
ca’s Home-Defence Intercepter. Flight, 
Apr. 19, 1957, pp. 512-518, cutaway 
drawing 

Criteria for the Design and Selection 
of a Defense Complex. L. L. Stahl 
Aero. Eng. Rev., June, 1957, pp. 78-81 
Macroscopic examination of a defense 
complex which performs a stated defense 
function. Includes description of an 


iterative method for defense-complex 
design, discussion of selection principles 
and details of a new approach to th 
problem of determining weapon-system 
design requirements, indicating their us 
in terms of geography and quantities 

The Aerial Cruiser. R. Cox Abel 
Aeronautics, Apr., 1957, pp. 54-56, 54 
Description of a proposed air-borne wea 
pon to intercept intercontinental ballistiv 
missiles 

The ‘Ground Interference’’ of a Car- 
rier Deck. H. C. Levey. (Australia, 
ARL AN 158, Jan., 1957.) J. RAeS, 
Apr., 1957, pp. 276-278 

Strategy and Organization for the 
Nuclear Age. Henry A. Kissinger. Av) 
Force, May, 1957, pp. 47-51, 75, 78, 81, 
85. Basic discussion of the new problems 
imposed by the devastation power of 
nuclear weapons and how diplomacy 
and military force can be used together to 
achieve required objectives 

Target-Drone Watches Approach of 
Oncoming Guided Missiles. Jnd. Labs., 
May, 1957, p. 9. 

Titanium Used for Breech of Bomb 
Ejector Rack. Edward A. Strate, Har 
lan A. Reesing, and Perry D. Goldberg 
Materials & Methods, May, 1957, pp 
158, 159 


Missiles 


Guided Missiles and Research. Eger 
V. Murphree. SRI J., lst Quart., 1957, 
pp. 2-7. Discussion covering missiles, 
guidance, propulsion, and development 

Automatische Ziinder von Fernlenk- 
waffen. Fritz Miinster. Flugwelt, Mar., 


A new tool for High Temperature Research 
- + + continuous operation at controlled 
temperatures from 5,000°K to 15,000°K 


For details, write... 


PLASMA| |TRON 


18400 South Main Street, Santa Ana, California 
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there’s an exceptional opportunity for you at Hughes. 


There are many excellent openings for mechanical and aeronautical 
engincers for challenging assignments in the areas of high-speed missiles, 
aircraft structures, and antennas. This work concerns developing prac- 
tical solutions to both theoretical and actual problems of heat transfer, 
structural analysis and design, stress analysis, materials section, and in- 
strumentation. 

The projects at Hughes have both military and commercial potential. 
Men qualified for these activities are assured of a practically unlimited 
future in a career with the West’s leading center for advanced electronics. 

You owe it to yourself to investigate this opportunity to earn a top 
salary while working with leading scientists and engineers in the ideal 
climate of Southern California. Mail us your resume to qualify for per- 
sonal interviews. 


Scientific Staff Relations 


- 
m 


Research and Development Laboratories 
HUGHES AIRCRAFT COMPANY 

Culver City 

California 


A few of our openings include: 


AERONAUTICAL ENGINEER 
For aerodynamics consultation. 
Determination of aerodynamic 
loads for modifications to 
aircraft. Additional aeronautical 
engineering tasks such as stress, 
mechanical engineering, 
hydraulics, etc. 

RESEARCH ENGINEER 

To design and develop electro- 
mechanical servos and 

rate measuring systems for 
application in airborne 
instrumentation systems. 
MECHANICAL ENGINEER 
To handle the design of 
mechanical components related 
to laboratory work in the 

field of microwaves. 
MECHANICAL ENGINEERS 
To participate in the design and 
development of missiles, missile 
launchers, aircraft structure, 
component installation, environ- 
mental test equipment, hydraulic 
and general mechanical design. 
AERONAUTICAL ENGINEERS 
For the analysis and design of 
missile launching equipment for 
high-speed aircraft, including 
coordination and liaison 

with many major airframe 
manufacturers. 

DYNAMICS ENGINEERS 

To work on shock and vibration 
problems in an aerothermal 
environment. Also elasticians to 
work on advanced aerothermo- 
elastic problems associated 

with high-speed flight. 
ENGINEER 

For research related to the selec- 
tion of materials and develop- 
ment of fabrication techniques. 


These positions also available 
in the Research and Development 
activity at Tucson, Arizona. 


VACATIONING IN 
SOUTHERN CALIFORNIA? 
YOU ARE INVITED 

TO VISIT HUGHES. 
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1957, pp. 178, 179. 
sis of automatic 
weapons. 

Roitelet, eine neue Mehrzwecke-Lenk- 
waffe. R. Winckler. Flugwelt, Apr., 
1957, pp. 244, 253. In German.  Dis- 
cussion of the design of Roitelet, the 
multipurpose guided weapon, and of its 
application as a self-propelled, launched, 
teleguided, or assisted take-off missile. 

The Technology of Guided Missiles 
and Its Effect on Industry. R. D. Rich- 
mond and J. F. Perrier. (/AS-CAI 
Internatl. Meeting, Toronto, Nov. 26, 27, 
1956, Preprint 657.) Can. Aero. J., Apr., 
1957, pp. 113-120 

Inertial Guidance for Air Force High- 
Punch Missiles. J. M. Slater. Missiles & 
Rockets, Apr., 1957, pp. 77-79. Descrip- 
tion of an inertial guidance system for both 
aireraft and missiles. The heart of the 
system is a net of orthogonally disposed 
accelerometers, mounted on a gyroscopi- 
cally stabilized platform to establish a 
fixed-coordinate system unaffected by 
maneuvers of the craft 

Spin-Stabilized Unsymmetrical Bodies. 
E.V. Laitone. Jet Propulsion, Apr., 1957, 
pp. 417 419. Discussion of the relations 
that must be satisfied in order to spin- 
stabilize an unsymmetrical body entering 
the earth’s atmosphere 

Induced Rolling Moments at Supersonic 
Speeds. George S. Campbell. J. Aero. 
Ser, June, 1957, pp. 463, 464. Analysis 
of a cruciform missile configuration to 
provide a quantitative explanation of the 
rolling moment and to compare the 
calculated results with available measure- 
ments, 

On the Optimization of Two-Stage 
Rockets. M. Goldsmith. Jet Propulsion, 
Apr., 1957, pp. 415, 416. Derivation of 
equations for the optimum weight dis- 
tribution of two-stage tandem rockets, 
for the case of different structural factors 
and propellant specific impulses in each 
stuge 


In German 
ignitors for 


Analy- 
guided 


Navigation 


Comparaison des Méthodes de Naviga- 
tion. Philip Van Horn Weems.  Vitesse- 
Speed, No. 8, 1956, pp. 4, 5.) In French. 
Discussion of navigation methods, includ- 
ing inertial, Doppler, and radio naviga- 
tion 

Introduction a la Navigation par Inertie. 
P. Schnerb. Vitesse-Speed, No. 10, 1956, 
pp. 2-4. In French. Evaluation of the 
techniques of inertial navigation. 

Quelques Résultats Obtenus en Pilotage 
Automatique sur ASV 23, 6 Voies O.A.C.I. 
J. Hugon. Vitesse-Speed, No. 10, 1956, 
pp. 5, 7. In French. Discussion of the 
general principles of blind-landing system 
operation (ASV 23, 6 channels ICAO), 
and presentation of results obtained by 
coupling this device with a Lear L2 auto- 
pilot. 

Un Aspect de |’Evolution Actuelle du 
Matériel de Navigation Astronomique 
Aérienne. R. Claret. Vitesse--Speed, No. 
S, 1956, pp. 18-15. In Freneh. Discus- 
sion of the present development of astro- 
nomic equipment for aerial navigation. 

Some Aspects of HIRAN-Photogram- 
metry. Simo H. Laurila. Photogram- 
metric Eng., Mar., 1957, pp. 166-169. 


Description of the HIRAN, which is a 
modified version of SHORAN (Short 
Range Navigation) especially adapted for 
accurate surveying purposes. 

A Critical Review of Earlier Forecasts of 
Air Traffic and a New Approach. Kk. H. 
Larrson. Canadair SED Rep. 93, Jan. 5, 
1956. 40 pp 


Electronic Aids 


Cytac Makes Bid as Navigation Aid. 
Philip J Klass Ai Week, Apr. 15, 
1957, pp. 101, 103-113 ff 

Development of a Lightweight Distance- 
Measuring Interrogator. I ~The Model 
DIB Interrogator. II The Model DIC 
Interrogator. Carl C. Trout and Warren 
E. Haworth. U.S., CAA TD Rep. 228, 
292 (OTS PB 121789, $1.00), Dec., 1956; 
Jan., 1957 Description of 
two DME interrogators, along with the 
theory of operation and flight and labora 
tory tests. 

Présentation du Systeme Decca Mark 
X. H. G. Hawker Vitesse-Speed, No. &, 
1956, pp. 16,17. In French. Evaluation 
of the Decca Mark X system in terms of 
its improved night-time coverage, sim 


31 35 pp 


plified operation, and minimum ambiguity 
of position fixing 

Special Issue: Flying Aids. //ight, Apr 
12, 1957, pp. 471-500. Partial Contents: 


The Changing Navigation Picture. Atom 
ichron Frequency Standard Inertial 
Navigation Doppler Radar Naviga 
tion Computers Air Data Systems 


Master Gyro References 
Flight-Control System 
Control Systems. The Changing Instru 
ment Picture. Weather Radar 
Navigator and Dectra 
Aid Instruments 
Finding. 

A Bearing Comparison Method of ADF 
Track Flying. O. B. Bivens. Skyways, 
May, 1957, pp. 11, 13, 38 ff 

Tacan Data Link and Automatic Posi- 
tion Reporting. J. G. Bush. Skyways, 
May, 1957, pp. 20, 21,51 ff. Description 
of the system, its operation, and its ad- 
vantages and disadvantages 

Airborne Doppler Navigation. G. E 
Beck. Wireless World, May, 1957, pp 
225-227. Presentation of the principles 
of Doppler navigation, and a brief deserip- 
tion of the equipment used 

Dagmar: Drift and Groundspeed Meas- 
uring Airborne Radar. B. A. Walker 
and R. K. Brown ‘lircraft: (Canada), 
Apr., 1957, pp. 34, 37, 78 ff. Description 
of the development and design of the 
equipment which uses the Doppler prin 
ciple and fits readily into the base of an 
aircraft's fuselage 


Autopil t to 
Current Flight 


Decca 
Tacan Radio 
Automatic Direction 


Nuclear Energy 


Extrapolation Techniques Applied to 
Matrix Methods in Neutron Diffusion 
Problems. Robert R. McCready. U.S., 
NACA Rep. 1283, 1956. 10 pp. Supt 
of Doe., Wash., $0.20. Development of a 
general matrix method for solving char- 
acteristic-value problems of the type 
arising in many physical applications 
The method is used to find criticality and 
neutron fluxes in a nuclear reactor with 
control rods and to treat the two-dimen- 
tional finite-difference approximation to 
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the two-group, 
tions. 


neutron-diffusion equa 


Photography 


Control System for Target Aircraft 
Cameras. G. L. Davies. Gt. Brit, 
RAE TN TD 10, Nov., 1956. 22 pp. De 
scription of equipment to provide switch 
ing, timing, and synchronizing information 
for cameras mounted on unmanned target 
aircraft 

Preset Gating Unit for Aeroballistic 
Testing. Samuel E. Dorsey. Electronics 
May 1, 1957, pp. 164-166. Description 
of the unit in terms of the system opera 
tion, gating sequence, remote monitoring, 
local monitoring, and circuits 

The Application of a Simple Mercury 
Discharge Lamp to Schlieren Photogra- 
phy. LD. H. Edwards and J. D. Owen 
J. Sci. Instr., Apr. 1957, pp. 160, 161 

Ultra-High-Speed Flash Cinemicro- 
graph. J. S. Courtney-Pratt and Charles 
M. Huggins. Rev. Sci. Instr., Apr., 1957; 
pp. 254, 255. Description of the principles 
underlying Cranz-Schardin flash cine 
matography (which uses up to 30 separate 
lenses and air sparks to produce an equiva 
lent number of ‘‘still’’ photographs) and 
of a modified Cranz-Schardin camera 
which uses only one microscope objective 
lens and eight air sparks to produce eight 
inicrographs. The expected performanc¢ 
of the latter and some possible applications 
are discussed 

Construction and Performance of a 
High-Speed Cinemicrograph. J. S. Court 
nev-Pratt and Charles M. Huggins 
Rev. Sci. Instr., Apr., 1957, pp. 256-262 
13 refs. Description of a cinemicrograph 
capable of producing a series of 200 pic 
tures at 100,000 frames per sec. The basic 
principle of this ‘‘image-dissecting’’ cam 
era consists of reproducing each scene in 
half tone (breaking the picture up into an 
array of widely spaced dots) and inter 
spersing succeeding frames on the same 
composite plate by moving the plate one 
dot diameter between successive frames 
After processing, the frames are ‘‘played 
back”’ in sequence. 


Physics 


On the Theory of Liquids. Louis Gold 
stein. Annals of Phys., Apr., 1957, pp 
Consideration of the exact analytic 
forms of correlation functions for liquids, 
and of some of their macroscopic proper 
ties which these correlations determine 

Griineisen Parameters for the Equation 
of State of Solids. T. H. K. Barron 
Annals of Phys., Apr., 1957, pp. 77-90 
23 refs. Calculation of the value of Griin 
eisen’s parameter 7 and its variation with 
temperature for some simple crystalline 
models. For comparison the value of 7's 
given by Slater’s formula is also calcu 
lated. 

Compensation of the Earth’s Magnetic 
Field. G. G. Scott. Rev. Sci. Instr., 
Apr., 1957, pp. 270-273. Descrip 
tion of a system for producing a highly 
homogeneous, variable, and = directabl 
magnetic field 

Irreversible Gibbsian Ensembles. Joc! 
L. Lebowitz and Peter G. Bergmann 
Annals of Phys., Apr., 1957, pp. 1-23 
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MISSILE SYSTENS THERNIODYNAMICS 


Weapon systems activities under Lockheed’s management are encountering 
thermodynamic problems of a most advanced nature. Projects at the 

Palo Alto, Sunnyvale and Van Nuys organizations present unusual scope 

for achievement in thermodynamics areas including: Boundary layer 

and heat transfer analyses in hypersonic flow fields such as pressure gradient 
and real-gas effects; analysis of thermodynamic performance of missiles 

in continuum flow, slip flow and free-molecular flow; calculation of transient 
structural and equipment temperatures resulting from aerodynamic 

heating and radiationg-specification of ground tests and flight tests required 
to verify and improve thermodynamic design of missile and weapon 
systems; analysis and interpretation of thermodynamic ground test and 

flight test data. Inquiries are invited. Please address the 

Research and Development Staff, Palo Alto 21, California. 


Aerothermodynamic Staff members discuss heat flux during reentry of a 
hypersonic vehicle. Left to right: J. 1. Osborne, aerodynamics; R. G. Wilson, 


thermodynamic research; W. E. Brandt, thermodynamic analysis; 
Dr. L. H. Wilson, Thermodynamic Section head. 
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MISSILE SYSTEMS DIVISION 
LOCKHEED AIRCRAFT CORPORATION 
PALO ALTO « SUNNYVALE « VAN NUYS 
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OSR-supported theoretical investigation 
to describe irreversible processes by con- 
sidering a model which permits the con- 
struction of Gibbs-type ensembles for 
open systems not in equilibrium. 

Diffraction by an Aperture. 
Keller. J. Appl. Phys., Apr., 1957, pp. 
426-444. Method for treating diffrac- 
tions of a wave due to an aperture, of any 
shape, in a thin screen by an extension of 
geometrical optics which introduces new 
rays, called diffracted rays, to account for 
diffraction. 

Field on the Earth’s Surface Due to a 
Transient Electromagnetic Disturbance. 
Bimal Krishna Bhattacharyya.. J. Tech., 
Dec., 1956, pp. 151-162. 

Generation of High Temperatures (Up 
to 55,000° in the Laboratory. Preining. 
(Ost. Chemiker-Zeitung, No. 5/6, 1957, pp. 
67-72.) Gt. Brit., RAE Lib. Transl. 629, 
Feb., 1957. ll pp. 20 refs. 

Isentropic Relativistic Gas Flows. I’. | 
Frankl’. (Zhurnal Experimental’noi 1 
Teoreticheskoi Fisiki, Sept., 1956, pp. 
490-492.) Soviet Physics—JETP, Apr., 
1957, pp. 401-403. Translation. Analysis 
of general baroclinic isentropic relativistic 
gas flows, with derivation of equations of 
vorticity and nonlinear equations of 
sound-wave propagation. 

On the Possibility of Introducing an 
Effective Dielectric Constant at High 
Frequencies. E. A. Kaner and M. I. 


Joseph B. 


Kaganov. (Zhurnal Experimental’noi 1 
Teoreticheskoi Fisiki, Sept., 1956, pp. 


459-461). Soviet Physics—JETP, Apr., 
1957, pp. 393-395. Translation. 

Some Effects of Intense Solar Activity 
on Radio Propagation. R. E. Houston, 
Jr., W. J. Ross, and E. R. Schmerling. 
J. Atmos. & Terrestrial Phys., Mar., 
1957, pp. 136-139. ARDC-sponsored ob- 
servations, made at The Pennsylvania 


State University’s Ionosphere Research 
Laboratory, of the severe solar flare 
which occurred on February 23, 1956, 


and was accompanied by ionospheric 
disturbances detectable even in the night- 
time hemisphere. 

The Fringe of the Field: Light-Waves 
and Photons. Elec. & Radio Engr., Apr., 
1957, pp. 1380-133. Discussion of the 
fundamental relationship between light 
waves and photons. 

The Gravitational Fields of Electric 
and Magnetic Dipoles. Gerald E. Tau- 
ber. Can. J. Phys., Apr., 1957, pp. 477 
482. Solution of Einstein’s field equa- 
tions for cylindrical symmetry in the 
presence of electric and magnetic singu- 
larities (dipoles). 


Power Plants 


Jet & Turbine 


Jumo 022 K, das Triebwerk der Bear. 
Flugwelt, Apr., 1957, pp. 258, 259. In 
German. Design considerations of the 
Jumo 022 Kk power plant used on the 
U.S.S.R.-built Tupolev (Bear) aircraft. 

Strahlentrieb auch fiir Reise- und 
Sportflugzeuge. Wolfgang Spite. Fiug- 
Revue, Mar., 1957, pp. 8-11. In German 
Discussion of the application of jet en- 
gines. 

Entwicklung und Fabrikation von Pro- 
pellerturbinentriebwerken in der Sowjet- 


union. Flugwehr und -Technik, Mar., 
1957, pp. 80, 81. In German. Discus- 
sion of the development and production 
of turboprop engines in U.S.S.R. 
Progress in the Development of a large 


Residual Fuel Combustion Chamber. 
J. C. Vrana. Canada, NRC Div. Mech. 
Eng. Rep. MT-35, Jan. 21, 1957. 16 


pp. 18refs. Development of an all-metal 
chamber burning Busher fuel. Pres- 
sure drag, smoke efflux, and the tempera- 
ture profile are within satisfactory limits, 
but lighting and control require more 
development. 

Experiments with Optimalizing Controls 
Applied to Rapid Control of Engine Pres- 
sures with High-Amplitude Noise Signals. 
George Vasu. (ASME-AIEE Conf., 
Princeton, Mar. 26-28, 1956.) Trans. 
ASME, Apr., 1957, pp. 481-487;  Dis- 
cussion, pp. 487, 488. Application of 
optimalizing control principles to the 
control of a flight-propulsion system. Test 
data are presented illustrating control 
behavior for a range of flight conditions, 
for various control settings such as gain 
and integral time constant, for various 
amounts of filtering, ete 

The Conway Engine. A. A. Lombard. 
SAE Natl. Aero. Meeting, New 
Apr. 2-5, 1957, Preprint 86. 20 pp. Dis- 
cussion of the historical background and 
general design philosophy of the bypass 
type of engine and of the special features 
essential to its civil application. 

Accessories for High Mach No. En- 
gines. J. D. Delano. SAE Natl. Aero. 
Meeting, New York, Apr. 2-5, 1957, Pre- 
print 109. 19 pp. Review of engine ac- 
cessory-drive development, analysis of 
the sources of heat in accessory systems, 
definition of the magnitude of the heat 
problem by means of the ‘‘family of air- 
craft” approach, and description of a 
typical accessory configuration, with dis- 
cussion of the advantages resulting from a 
location remote from the engine. 

Large Lightweight Turbojet Engines. 
C. A. Grinyer. SAE Natl. Aero. Meeting, 
New York, Apr. 2-5, 1957, Preprint 81. 
25 pp. Discussion of performance char- 
acteristics and requirements of turbojets, 
with particular regard to operation at 
high Mach Numbers. The advantages and 
disadvantages of the by-pass engine and 
small turbojet in relation to the large 
straight jet engine of 18,000 Ibs. thrust are 
examined. Also discussed are uses of 
titanium, ejector nozzle, and turbine blade 
cooling. 

P&WA Makes J57 Compressor of Tita- 
nium. Winston H. Sharp. SAEJ., Apr., 
1957, pp. 17-19. Abridged. Description 
of low-pressure compressor parts made 
from titanium alloys which are corrosion 
resistant and lighter than steel, and have 
better fatigue life 

Mission Effectiveness Often Can Be 
Increased by Using Small Lightweight 
Turbojets. Reece V. Hensley and Nor- 
man C. Witbeck. SAE J., Apr., 1957, 
pp. 51-58. Abridged 

Potential Advancements in the Field of 
Small Aircraft Engines. Reece V. Hens- 
ley, Stanley R. Shapiro, and Raymond 


Capiaux. SAE Natl. Aero. Meeting, 
New York, Apr. 2-5, 1957, Preprint 82 
20 pp. Analysis of small turbine engines 


York, , 


in terms of the requirements of high Mach 
Number and high-altitude missions 

The Powerplant Problem. H. R. Foot- 
tit. Aircraft (Canada), Apr., 1957, pp. 
28, 30, 33, 74, 75 ff. Discussion advocat- 
ing the ‘“‘systems’’ approach for the de- 
sign of aircraft and their engines. 

Effect of Ambient and Fuel Pressure 


on Nozzle Spray Angle. S. M. de Corso 
and G. A. Kemeny. (ASME Conf, 
Washington, Apr. 16-18, 1956.) Trans. 


ASME, Apr., 1957, pp. 607-614; Discus- 
sion, pp. 614, 615. 10 refs. Experimen- 
tal investigation in which diametral 
samples across the fuel spray at a distance 
of 4'/. in. from the nozzle tip are obtained 
for ten centrifugal-type nozzles of 9- to 
100-g.p.h. capacity, having nominal spray 
angles of 45° to 80°. 

Special Issue: International Jet En- 
gine Overhaul Symposium. G-E Paper, 
Nov. 14-16, 1956 111 pp Partial 
Contents: The USAF Scale of Jet Engine 
Overhaul, Robert L. Arstingstall. Tech- 
nical Support of Overhaul, M. K. Wolfson. 
Field Repair of Turbojet Engines, Dean 
H. Swain. Mechanical Cleaning of Jet 
Engine Parts, John B. Donat. Overhaul 
Cleaning Methods and Future Trends, 
John L. McCabe. AMC Reliability Pro- 
gram, Harry G. Spillinger. Designing for 
Ease of Maintenance, Jay A. Munn. Con- 
version of Plant Facilities for Overhaul of 
Modern Jet Engines, Thomas C. Scambos 
Automation and New Methods for Over- 
haul, Everett W. Denison. Planning Ap- 
proach to Commercial Jet Engine Over- 
haul, Arthur N. Knudsen. Future Design 
Criteria for Ground Support Equipment, 
William F. Ehorn. Product Improve 
ment, Karl H. Meuche. 

A Study of Engine Characteristics Best 
Suited for Commercial Operation. Ap 
pendix I--Derivation of Formula for 
Average Time Between Overhauls. Ap 
pendix IIl—-Derivation of Rate of Change 
of Engine Weight with Specific Fuel Con- 
sumption for Minimum Fuel Burned. 
Frank W. Kolk. SAE Natl. Aero. Meet 
ing, New York, Apr. 2-5, 1957, Preprint 
87. 13 pp. Discussion which includes 
the effects of reliability, fuel consumption 
vs. weight, holding fuel, and hot-day per 
formance. It is determined that the main 
requirements for commercial engines ar¢ 
low mechanical and fuel costs. 


Cruise Control Instrumentation for 
Turbojet Aircraft. H. F. Kidder. SAE 
Preprint 96, May, 1957. 17 pp. 18 refs 


Review of the factors determining the 
range and endurance capabilities of a 
typical jet aircraft, and discussion of the 
choice of parameters to be used in cruise 
control. An integrated display of cruise 
data is proposed, as well as a device for 
relating the maximum range capability 
of the aircraft to its current tactical situa 
tion 

Successful Containment of High-Speed 
Turbine Failures. W. W. Houghton and 
E.R. Phillips. SAE Natl. Aero. Meeting, 
New York, Apr. 2-5, 1957, Preprint 95 
S pp. Discussion of the design and test 
ing of a frangible turbine wheel, designed 
to prevent the complete destruction of an 
aircraft from turbine failure 

New Turbojet Test Beds. Bristol 
Quart., Spring, 1957, pp. 87-91. De 
seription of new engine test facilities, cap 
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Forward-looking Engineers: 


Transonic wind tunnel at Ohio State University is one of many facilities available to NAA engineers for advanced research. 


Work in the mainstream of aeronautical development 


At North American Aviation’s Columbus Division 
you will be part of a major aircraft engineering organi- 
zation which commands facilities that rank among the 
finest in the world. Inside the plant itself the Engineer- 
ing Department has at its disposal 16 fully equipped 
research laboratories. plus a wind tunnel now under 
construction. In addition. nearby Ohio State Univer- 
sity cooperates in special research programs. Here also. 
many of our colleagues pursue graduate studies for 
their own professional advancement with the aid of 
our generous Educational Refund plan. 

Situated within a 500 mile radius of most of the 
nation’s finest aviation research and development facil- 
ities. the Columbus Division is in the very mainstream 
of today’s technological progress. Full responsibility 
for all North American’s Naval Aircraft projects is 
vested here. from concept to flight. This includes jet 
trainers such as the T2J...combat weapons such as 
the FJ-4 fighter and A3J attack weapons system... and 


THE COLUMBUS 


others, even more advanced, still to come. 

You'll enjoy working on challenging assignments 
like these. in an atmosphere of free interchange of 
advanced ideas among a group where initiative is 
encouraged and rewarded. Here are the fields of 
opportunity: 

Advanced Performance Prediction - Aeroelastic 
Loads Analysis - Aircraft Guidance and Control Sys- 
tems - Analog and Digital Computing - Electrical 
Systems Design - Electro-Mechanical Systems - Flutter 
and Vibration Analysis - Heat-Vent Systems - Human 
Factors - Military Operations Research - Missile Guid- 
ance Systems - Power Plant Installation - Propulsion 
Systems Analysis - Radome Development - Structural 
Loads Analysis - Thermodynamics - Weapons Systems 
Evaluation - Wind Tunnel Testing and Data Analysis. 

Write: J. H. Papin. Engineering Personnel Manager, 
Dept. 56 AER-7, North American Aviation, Inc., 
Columbus 16, Ohio. 


DIVISION OF 


NORTH AMERICAN AVIATION, INC. 2 
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FROM AN ORIGINAL PAINTING FOR CECO BY R. T. HANDVILLE™* 


... 
to superb performance 


Northrop’s Snark SM-62, a surface-to-surface missile, is pow- 
ered by a Pratt & Whitney Aircraft J-57 turbojet with main fuel 
pump engineered and built by Chandler-Evans. 


Products, too, are “known by the company they keep”, and 
CECO is proud to be airborne with many of the latest and finest 
military and commercial aircraft. 


* * * 


Typical CECO fuel system components: Model 9412 Fuel Pump is a lightweight, 
gear-type pump with a centrifugal boost element. It supplies 52.3 gpm flow 
at 750 psi. Model TA-1 Complete Unitized Fuel Control System combines main 
and emergency fuel control functions with main fuel pump. 


CHANDLER-EVANS 


WEST HARTFORD 1, CONNECTICUT 
*Color reproductions of similar paintings are 
on covers of CECO folders: AFTERBURNER FUEL 


ConTROLS; AIRCRAFT Pumps; UNITIZED FUEL 
SYSTEMS CONTROLS 


Controt Systems. For yours, write Dept. 4G. 


S7 


able of testing engines with up to 40,000 
Ibs. of thrust. 

T53 Flight Test and Test Stand Results. 
Leroy A. Howard. AHS 13th Annual 
Natl. Forum, Washington, May 8-11, 1957, 
Proc., pp. 16-238. Discussion of engine 
flight tests in the Kaman HOK-3 and 
Bell XH-40 helicopters. 

Performance and Operational Studies 
of Two Full-Scale Jet-Engine Thrust- 
Reverser Systems. Robert C. Kohl and 
Joseph §S. Algranti. SAE Natl. Aen 
Meeting, New York, Apr. 2-5, 1957, Pri 
print 113. 9 pp. Discussion of tests on a 
hemisphere reverser installed in pod- 
mounted jet engine, and a cascade-typ« 
reverser mounted in a jet engine. 

Thrust Reversers for Jet Aircraft. 
F. J. Stimler and J. F. McDermott. SAE 
Natl. Meeting, New York, Apr. 2-5, 1957, 
Preprint 112. 21 pp. Discussion — of 
three types of thrust reverser for specific 
application to the F-86 jet fighters. These 
include full-blockage, tailpipe-cascade 
type; partial-blockage, cascade type; and 
target tvpe 


Ram-Jet & Pulse-Jet 


Some Fundamental Aspects of Ramjet 
Propulsion. Arthur N. Thomas, Jr 
Jet Propulsion, Apr., 1957, pp. 381-385 
Discussion of ram-jets in terms of funda 
mental propulsion characteristics, the en 
vironmental envelope, and the relative 
position of the ram-jet in the overall super 
sonic power-plant spectrum. — Includes 
discussion of some detailed considerations 
regarding the selection of ram-jet compo 
nents. 

The Ramjet-Turbojet Propulsion Sys- 
tem for Supersonic Flight. R. T. De 
Vault. SAE Natl. Aero. Meeting, New 
York, Apr. 2-5, 1957, Preprint 104. & pp 
Comparison between ram-jet and turbo 
jet performance along operating altitude 
Mach Number paths, in terms of thrust 
and specific fuel consumption only, and 
description of a propulsion system com 
bining both power plants. 


Rocket 


Hydrogen-Oxygen Explosions in Ex- 
haust Ducting. Paul M. Ordin. lS, 
NACA TN 3935, Apr., 1957. 31 pp 
Experimental investigation to determine 
whether the ignition of a rocket propel 
lant mixture at atmospheric pressure in a 
large duct will give rise to explosions with 
velocities and pressures characteristic of 
detonation combustion. Includes ex 
amination of ways to prevent detonation 
formation and to reduce possible maxi 
mum pressures 

Krutraketmotorer och Raketkrut. Ake 
Haborg. Tek. Tidskrift, Mar. 19, 1957, 
pp. 241 247. In Swedish. Discussion of 
solid-propellant rockets. 

Grundlagen der Staustrahl- und Rake- 
tentriebwerke. W. Michely. VDI Zeit 
schrift, Mar. 21, 1957, pp. 365-872. 18 
refs. In German. Discussion of basic 
aspects of jet and rocket power plants 

Power for Ballistic Missiles. he Acro 
plane, Apr. 5, 1957, pp. 476, 477. Discus 
sion of cooperation between North Ameri 
ean Aviation Inc., and Rolls-Royce Ltd 
in the field of rocket propulsion 
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Production 


Use of Radioactive Tracers in the In- 
vestigation of Wear of Drop-Forging Dies; 
A Preliminary Investigation. 
Smith, H. Southan, and H. A. Whiteley. 
Metal Treatment, Apr., 1957, pp. 131 
136 

Neuere Bauweisen fii1 Grossraum- 
Schalenriimpfe. R. W. Schulz. Luft 
fahrttechnik, Mar. 15, 1957, pp. 64-66 
In German. Discussion of methods for 
the construction of large fuselage frames. 

A New Concept for Molding Small Paris. 
John L. Hull. SPE J., May, 1957, pp 
21 25,60. Description of transfer molding 
using phenolic or alkyd plastics. 

Introducing New Jet Engine Production 
with Reduced Lead Times. Ralph Med- 
ros SAE Natl. Aero. Meeting, New 
York, Apr. 2-5, 1957, Preprint 83. 10 pp. 
Description of a working method for pro- 
graming engineering design and produc- 
tion, and of the management principles 
upon which it is based. 

Konstruktion und Fertigung eines neu- 
zeitlichen Jagdflugzeuges. Luftfahrttech 
nik, Mar. 15, 1957, pp. 48-50. In German. 
Construction and production of the Cru- 
sader fighter aircraft. 

Epoxy-Resin Tools Varied Applications 
in the United States Aircraft Industry. 
John Delmonte.  Aireraft) Prod., Apr., 
1957, pp. 166-168. 

Wear Resistant, Low-Cost Sheet Metal 
Forming Dies. J. C. Holzwarth and S. 
Menton. SAE Natl. Prod. Meeting © 
Forum, Buffalo, Mar. 20-22, 1957, Pre- 
print. 7 pp. Discussion of the perform- 
ance, cost, and design limitations on a 
zine-base material known as GMOODIE, 
used for limited-life dies 

Design and Technique Requirements for 
Arc Welding Titanium in Aircraft Applica- 
tions. R. Meredith and B. L. Baird 
Welding J., Apr., 1957, pp. 371.877. Dis 
cussion of jigging methods, welding tech 
niques, and design considerations required 
for making titanium welds which meet 
aircraft standards 

The Effect of Impurities in Argon on 
Inert-gas Shielded-arc Welds. R. A. 
Cresswell. Brit. Welding J., Apr., 1957, 
pp. 181-188. Investigation of the ef 
fects of nitrogen, oxygen, hydrogen, and 
Water vapor in argon on such welded 
materials as aluminum, aluminum-mag 
nesium alloys, magnesium, stainless steel, 
copper, and mild steel. 

Welding and Brazing Refractory Metals. 
II. KF. G. Cox. Steel Processing, Apr., 
1957, pp. 199-204, 226, 227. 14 refs. Dis 
cussion of methods for joining zirconium, 
tantalum, niobium, and molybdenum 
The first three can be welded by the argon 
are-welding process or resistance welding 
Because of its brittleness, molybdenum is 
better joined by brazing methods 


Metalworking 


Position Setting; Data-Control System 
for Establishing Hole-Centres from Co- 
Ordinate Dimensions. Aircraft Prod., 
Apr., 1957, pp. 154, 155. Description of 
the apparatus in terms of its measuring 
system and the preparation of its control 
tape 

Properties of Large Steel Forgings. 
Kdward A. Loria. Steel Processing, Apr., 
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1957, pp. 198-198. 12 refs. Reprint. 
Study of microstructural heterogeneity 
in large forgings as they affect mechan- 
ical properties. 

New Rubber Die Press Method De- 
veloped by Saab. Saah Sonics, No. 24, 
1957, p. 7. Description of a two-step 
method for preventing spring back and 
alleviating internal stresses in formed 
sheet metal. 

Application of Chem-Mill to Airframe 
Structures. L. G. Hall. SAE Natl. 
Aero. Meeting, New York, Apr. 2-5, 1957, 
Preprint 85. 6 pp. Presentation of a 
number of Chem-Mill design applications 
showing advantages of the process other 
than weight saving. 

New Machining Techniques Made Pos- 
sible by Electro-Machining. C. Paul 
Porterfield. SAE Natl. Prod. Meeting © 
Forum, Buffalo, Mar. 20-22, 1957, Pre- 
print. 6 pp. Discussion of various tech- 
niques which apply electrical energy di- 
rectly to the work piece to effect material 
removal. 

Production Boring. H. J. Pearson. 
Aircraft Prod., Apr., 1957, pp. 134-148. 
Deseription of the development and de- 
sign of the Berthiez deep-hole boring ma- 
chine, discussion of the machining of 
stainless-steel billets, and presentation of 
data on thrust factors for production 
operations. 


Propellers 


Problems and Compromises Associated 
with VTOL and STOL Propellers. Rob- 
ert A. Rogers. AHS 13th Annual Natl. 
Forum, Washington, May 8-11, 19357, 
Proc., pp. 83-388. Discussion of — the 
governing propeller parameter the 
resulting effects on the engine and air 
frame. 


Reference Works 


Published Reports and Memoranda of 


the Aeronautical Research Council. Gi... 


Brit, ARC R&M 2750 (Sept., 1956), 
1957. 7 pp. 100 refs. BIS, New York, 
$0.45. 


Refueling in Flight 


Progress in Aerial Refueling. Paul G. 
Schloemer. SAE Natl. Aero. Meeting, 
New York, Apr. 2-5, 1957, Preprint 111. 
15 pp. Report on developments in the 
field of aerial refueling since 1953, with 
indications of problems still unsolved and 
developments required to overcome them. 


Rotating Wing Aircraft 


Notation for Rotorcraft Work. A. 
Armitage. Gt. Brii., ARC CP 314 (Apr., 
1956), 1957. 30 pp. BIS, New York, 
$0.81. 

The Self-Sufficient Helicopter by Hy- 
draulics. FE. I. Brown and W. L. Flinn. 
Am. Helicopter, Feb., 1957, pp. 12, 13, 15, 
16. Description of a gasoline-driven hy- 
draulic power pack with a great many pos- 
sible applications to ensure the self-suf- 
ficiency of a helicopter when operating 
from remote bases 

Transporthubschrauber Vertol-43 (H- 
21 Workhorse). CarlG. Henze. Flugwelt, 
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Mar., 1957, pp. 180-182. In German. 
Design and description of the Vertol-43 
helicopter. 

Vorfiihrung der Bell 47J in Bonn. 
Flugwelt, Apr., 1957, pp. 262, 263. In 
German. Design details of the Bell 47J 
helicopter. 

Hughes Model 269 Helicopter. Harlan 
A. Robinson. AHS Newsletter, Apr., 
1957, pp. 1-3. Description of the de- 
velopment and design of the aircraft. 

Helicopter Blind Flying. Flight, Mar. 
29, 1957, pp. 405, 406. 

Flying Helicopters by Instruments. 
W.C. Casey. Res. Rev., Apr., 1957, pp. 
23-26. Discussion of the difficulties in- 
volved in helicopter flight by instruments, 
including the helicopter’s inherent lateral, 
directional, and longitudinal instability; 
the problem of regulating its engine 
power; the inadequacy of standard flight 
instruments; and the high standard of 
precision required of the helicopter pilot. 

Closing the Loop on the Automatic 
Stabilization Equipment. Walter Gersten- 
berger and Edward S. Carter. AHS 13th 
Annual Natl. Forum, Washington, May 
8-11, 1957, Proc., pp. 9-15. Results of 
field experience on a four-channel com- 
bined stability-augmentation device and a 
control-stick steering autopilot. 

Application of Auxiliary Power to Heli- 
copters. Donald S. Chatfield. SAE 
Natl. Aero. Meeting, New York, Apr. 2-5, 
1957, Preprint 105. 5 pp. Discussion 
of an auxiliary power system which em- 
ploys rockets at the tips of the helicopter 
rotor. Auxiliary power is used for high- 
pay-load/short-range operations and for 
emergency power in the event of main- 
engine failure. 

Napier Gazelle Helicopter Turbine. 
The Aeroplane, Apr. 19, 1957, pp. 5385 
539. Developmental discussion detailing 
the special design features and presenting 
a mechanical description of the engine. 

Metal Rotor Blade Development. 
George H. Linnabery. AHS 13th Annual 
Natl. Forum, Washington, May 8-11, 
1957, Proc., pp. 1-8. Discussion of the 
materials, methods, and test program for 
the XH-40 rotor blade. 

Drop-Testing the Skeeter Under-Car- 
riage. A. B.D. Leigh. SA RO Prog., No. 
1, 1957, pp. 3-9. Discussion of the testing 
program on a complete tire and shock- 
absorber undercarriage assembly to deter- 
mine whether the orifice size is sufficient 
to keep the reaction down to the value to 
which the aircraft is stressed. 

Helicopter Operations in the Far North. 
Oscar N. Tibbetts. AHS 13th Annual 
Natl. Forum, Washington, May 8-11 
Proc., pp. 127, 128. Discussion of helicop- 
ter support for the Dew Line construction 
in Canada. 


Safety 


Greater Safety Through Crash Injury 
Analyses. A. Howard Hasbrook. (JAS 
25th Annual Meeting, New York, Jan. 28 
31, 1957, Preprint 711.) Aero. Eng. Rev., 
June, 1957, pp. 67-69. 

Vanguard Model Tests. W. A. Crago. 
SARO Prog., No. 1, 1957, pp. 10-12. 
Discussion of ditching-test procedures 
used on a model of a Vickers transport. 

Designing for Survival in VTOL Air- 
craft. A. Howard Hasbrook. AHS 13th 
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AERONAUTICAL ENGINEERING REVIEW—JULY, 1957 


New STOL Aircraft will dart to 300 mph... 


‘ 


.-- Slow to a hover 


Kaman Aircraft, under contract to the 

U.S. Navy, is developing a new and different 
STOL aircraft concept. Drawing on its experience 
as a pioneer in the development of turborotor 
helicopters, Kaman has designed an aircraft 
which will incorporate the best features of 
helicopter performance from O to 50 mph, 

and perform as a fixed wing aircraft at 

speeds up to 300 mph. 


This STOL aircraft is another contribution Kaman 
is proudly making to our National Defense effort. 


KAMAN 


THE KAMAN AIRCRAFT CORPORATION 
Bloomfield, Connecticut 
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Include Connecticut in your vacation plans* 


Include Kaman in your future plans 


This full color booklet highlights some of the spots 
in Connecticut you'll want to show the family. 
There's also a pictorial story of Kaman’s people 
and products which can figure in your future. 
We'd like to show them to you in person. 

If you have to see them by armchair, mail the 
coupon and we'll send the booklet pronto. 


KAMAN 


*Complete vacation information is yours for the asking 
from the Connecticut Development Commission 
Room 400, State Office Building, Hartford 15. 


THE KAMAN AIRCRAFT CORPORATION é 

61 Windsor Road 1 
Bloomfield, Connecticut 
Send the booklet. 
My engineering title is 
Name 
| Address l 
1 City State | 
L 4 


\ 
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Annual Nat!. Forum, Washington, May 
8-11, 1957, Proc., pp. 89-42. Discussion, 
in relation to human impact-force toler- 
ance, of the need for crashworthy design 
and delethalization of VTOL aircraft. 
Crash-safety factors are reviewed, and 
recommendations for crash-safety designs 
are proposed. 

Informal Report on the First Meeting 
of the International Civil Aviation Organi- 
zation Panel on Aircraft Rescue and 
Fire Fighting Services at Aerodromes. 
G.H. Tryon. NFPA, Com. Av. & Airpo. 
Fire Protect., Apr., 1957. 18 pp. Discus- 
sion of aircraft categorization scales for 
effective rescue operating, frequency of 
aircraft operation, light rescue vehicles, 
rescue boats, ambulances, airport char- 
acteristics, and fire-extinguishing agents. 

Potential Collisions in Transportation. 
Howard K. Morgan. FSF Sth Annual 
Internatl. Air Safety Seminar, Florida, 
Dec. 3-7, 1956, Paper. 10 pp. Discus- 
sion of the problems of collision avoidance 
on land, sea, and in the air, and the various 
methods used in each medium. 

Some Sugges‘ions for a Safe Jet Air- 
liner Re-Equipment and Operations Pro- 
gramme. Alan B. Hunter. FSF Sth 
Annual Internatl. Air Safety Seminar, 
Florida, Dec. 3-7, 1956, Paper. 6 pp. Dis- 
cussion of new training methods, jet-fuel 
safety, ingestion of refuse into a jet en- 
gine, and air traffic control problems. 

Visual Avoidance of Mid-Air Collisions. 
Wayne D. Howell and R. B. Fisher. SAE 
Natl. Aero. Meeting, New York, Apr. 2-5, 
1957. 12 pp. Discussion of a relevant 
flight-simulation investigation and of ex- 
aminations of reports on actual mid-air 
collisions. 


Space Travel 


An Astronomer Looks at Space Travel. 
Victor M. Blanco. Sky @& Telescope, 
May, 1957, pp. 312-316. Discussion of the 
probable astronomical data to be obtained 
from outer-space observatories and of the 
problems involved in manned space travel. 

Times Required for Continuous Thrust 
Earth-Moon Trips. Dandridge M. Cole. 
Jet Propulsion, Apr., 1957, pp. 416, 417. 

A Method for Calculating Impact Points 
of Ballistic Rockets. S. F. Singer and 
R. C. Wentworth. Jet Propulsion, Apr., 
1957, pp. 407-409. Study facilitated by 
graphs giving the time of flight between 
two chosen points of the elliptic trajec- 
tory. Method is applied to calculate the 
dispersion of a high-altitude unguided 
rocket. 

The Flight Path of an Electrically Pro- 
pelled Space Ship. Ernst Stuhlinger. 
Jet Propulsion, Apr., 1957, pp. 410-414, 
397. Study of flight phases required to 
reach Mars and back with a low-thrust, 
electrically propellea space ship. Tra- 
jectory calculations are made in simpli- 
fied manner. 

Launching the Earth Satellite. N. E. 
Felt, Jr. Sperryscope, Ist Quart., 1957, 
pp. 12-15. 


Structures 
Strength and Safety of Aircraft Struc- 


ture. Tadao Kamiyama. J. Japan Soc. 
Aero. Eng., Mar., 1957, pp. 11-15. 10 


refs. In Japanese. Method for designing 
aircraft structures by determining the 
probability of structural failure from the 
economic considerations 

On Choosing Stress Functions in Rec- 
tangular Coordinates. IF. W. Niedenfuhr 
J. Aero. Sci., June, 1957, pp. 460, 461 
Method of finding a stress function when 
the load distribution is itself a polynomial 

A Simplified Tabular Procedure for De- 
sign Analysis of Nonuniform Beams with 
Fixed Ends. R. A. Di Taranto. Jach 
Des., Apr. 18, 1957, pp. 165-169. 

Metallklebverbindungen im Flugzeug- 
bau. R. J. Schlickelmann.  Luftfahrt- 
technik, Mar. 15, 1957, pp. 57-63. In 
German. Design, description, and evalu- 
ation of the role of metal connections in 
aircraft structures 

A Method for Solving Dynamic Prob- 
lems of Modern Transonic and Super- 
sonic Wings. Appendix Determination 
of Expression for the Influence Function. 
Luigi Broglio NATO AGARD_ Rep 
38, Apr., 1956. 26 pp. Three-part dis 
cussion of delta, swept, and crescent wings 
The first part deals with the determina 
tion of frequencies and modes of vibra- 
tion; the second with the determination 
of influence coefficients; and the third with 
applications to a thin shell wing, a solid 
delta wing with variable thickness, and a 
crescent solid wing 


Bars & Rods 


The Bending of Thin-Walled Pipes with 
Lenticular Cross-Section. Z. Olesiak 
Bul. Acad. Polonaise Sci. (Warsaw), No 
1, 1957, pp. 1-6. 14 refs 

The Torsion of a Bar with Cross-Section 
in the Form of an Annular Sector, One 
Cross-Seciion Remaining Plane. J. No 
winski. Bul. Acad. Polonaise Sci. (War 
saw), No. 1, 1957, pp. 23-28 


Cylinders & Shells 


Bursting Strength of Unstiffened Pres- 
sure Cylinders with Slits. Appendix 
Method of Computing the Bursting 
Strength of a Cylinder with a Longitudinal 


Crack. Roger W. Peters and Paul Kuhn 
U.S., NACA TN 3993, Apr., 1957. 21 pp 
Internal-pressure tests on aluminum 


alloy unstiffened cylinders with precut 
slits to study the effect of slit length and 
curvature on the hoop stress developed 
at the bursting pressure 

Distribution Method for Circular Cylin- 
drical Shells. J. C. de C. Henderson and 
E. Kemp. The Engr., Apr. 26, 1957, pp 
634-638. Development of an edge-dis 
tribution method for the solution of a 
single- or multiple-shell system The 
disturbance waves are separated by con 
sidering the ‘other’ edge tobe infinitely dis 
tant, instead of being fixed as in the Hardy 
Cross method. Matrices, used as linear 
operators, dominate the method and make 
it practicable to solve this and other 
similar complex linear problems. 


Elasticity & Plasticity 


The Tensor of Moduli of Plasticity. 
W. Olszak and W. Urbanowski Bul 
Acad. Polonaise Sci. (Warsaw), No. 1, 
1957, pp. 39-45. Study of Mises’ as 
sumption postulating the existence of a 
plastic potential for anisotropic bodies, 


generalized formally to nonhomogeneous 
bodies. 

The Generalised Distortion Energy in 
the Theory of Anisotropic Bodies. \\ 
Olszak and W. Urbanowski. Bul. Acad 
Polonaise Sci. (Warsaw), No. 1, 1957, 
pp. 29-37. Presentation of expressions 
for distortion energy as a function of stress 
and strain components. 


Plates 


Limit State of Non-Homogeneous Ro- 
tating Circular Disks. M. Zyezkowski 
Bul. Acad. Polonaise Sci. (Warsaw), 
No. 1, 1957, pp. 7-18. 17 refs. Calcula 
tions for the tangential stresses, the de- 
gree of plastic strain, and the limit angular 
velocity. 

Stress and Deflections in Flat Rec- 
tangular Plates. Herbert A. Magnus 
Design News, Apr. 15, 1957, pp. 144-149 
Numerical solutions by Timoshenko and 
Wojtaszak presented in nomograph form 


Sandwich Structures 


The Honeycomb Sandwich. George |) 
Cremer and Edward P. Carmichael 
Aero. Purchasing, Apr., 1957, pp. 17 19, 
40. Discussion of types of bonding in 
honeycomb sandwich structures and their 
applications in meeting design require 
ments 

Bending and Buckling of Clamped 
Sandwich Plates. G. A. Thurston. (/-18 
25th Annual Meeting, New York, Jan 
28-31, 1957, Preprint 662.) J. Aero. Sci., 
June, 1957, pp. 407-412. Derivation of 
equations for the deflection and buckling 
loads of rectangular plates clamped on all 
four edges, using the Lagrangian multi 
plier method as applied to Hoff’s energy 
expressions for sandwich plates 


Testing 


Structure Testing. Bristol Quart., 
Spring, 1957, pp. 104-108. Discussion 
of the various methods used and their ob 
jectives 

Endurance Under Pressure. //uwke? 
Siddeley Rev., Mar., 1957, pp. 9, 10 
Diseription of an Avro_ pressure-cabin 
testing facility which consists of a water 
tank in which the cabin is completely 
immersed. Inside the tank is a set of 
automatic jacks by which high loads can 
be applied to the cabin, while the cabin 
itself is filled with water, sealed, and pres 
surized to the aircrafts’ operating pressure 

Fatigue Under Triaxial Stress: De- 
velopment of a Testing Machine and Pre- 
liminary Results. J. L. M. Morrison 
Proc. IME, No. 21, 1956. pp. 697-712 
Design of a machine capable of repeatedly 
applying internal pressures of the order of 
20 tons /in.? to evlindets. 


Thermal Stress 


A Uniqueness Theorem for the Coupled 
Thermoelastic Problem. J. H. Weiner 
Quart. Appl. Math., Apr., 1957, pp. 102 
105. Presentation of a uniqueness thi 
orem for the case of an isotropic elastic 
solid 

The Motion of a Thermoelastic Solid. 
M. Lessen. Quart. Appl. Math., Apr., 
1957, pp. 105-108. Development of 
relevant equations of thermoelasticit) 
within the approximation of the theory 
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AERONAUTICAL 


FLUTTER AND VIBRATION 
ENGINEERS 


Qualified to take responsible 
positions in Theoretical Flutter 
Analysis: Supersonic Oscillating 
Aerodynamic Theory; Vibration 
Theory; Strain Energy of Struc- 
tures. Thermal Effects of Struc- 
tures; Flutter Model Design and 
Testing. 


DIGITAL COMPUTATIONS 
ENGINEER 


Experience in programming en- 
gineering problems, suchas 
aerodynamics, thermodynamics, 
structures, and dynamics for cal- 
culation on IBM 650 or 700 se- 
ries machines. Background in 
numerical analysis techniques 
essential. 


PROPULSION ENGINEERS 


Experienced in installation and 
performance analysis of turbo- 
jet, ram jet, and rocket propul- 
sion systems in both preliminary 
design and design development 
phases. 


SENIOR DESIGN ENGINEERS 


4-6 years design experience re- 
quired in airframe, equipment or 
systems design for positions in 
wing, fuselage, furnishings, elec- 
trical and instruments, hydrau- 
lics, landing gear and controls. 
B.S. degree or equivalent de- 
sired in aeronautical, mechani- 
cal, civil engineering or physics. 


TEST ENGINEERS 


Greatly expanded test facilities 
and present contracts are pro- 
viding exceptional challenge to 
the engineer qualified for our 
Test Laboratories. Such labora- 
tories as instrumentation, radia- 
tion, electronics, hydraulics, 
structures and materials offer 
top professional association, ex- 
cellent equipment and interest- 
ing assignment. 


AIRCRAFT CORPORATION © Dallas, Texas 


ENGINEERING REVIEW—JULY, 1957 


in Engineering, the 


Best Opportunities 


are in 


Aviation 


in Aviation, the 


Best Opportunities 


are at 


Temco 


u 


MR. JOE RUSSELL, Engineering Personnel 
Dep’t 170-A, Room 6, Temco Aircraft Corp. 
Box 6191, Dallas, Texas 


Please send me complete details of the Temco story of 
nusual opportunities for creative engineers. I am especially 


interested in- 
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of elasticity of infinitesimal displace- 
ments and displacement derivatives. 

Thermoelastic States in a Thick-Walled 
Orthotropic Cylinder Surrounded by an 
Elastic Medium. J. Nowirski. Bul. 
Acad. Polonaise Sci. (Warsaw), No. 1, 
1957, pp. 19-22. Analysis to determine 
states of stress for Galerkin’s problem 
generalized to the case of an orthotropic 
tube with any temperature increase. 


Thermodynamics 
Nekotorye Ploskie Zadachi Teorii 
Teplovykh Voln. B. G. Korenev. Dokl. 


Akad. Nauk SSSR, Jan.-Feb., 1957, pp. 
29-32. In Russian. Discussion of some 
problems in the theory of thermal waves. 


Polytropic Exponents for Air at High 
Temperatures. J. G. Logan, Jr., and 
C. E. Treanor. J. Aero. Sci., June, 1957, 
pp. 467, 468. Analysis to relate each value 
of the entropy in a real gas region to a 
polytropic exponent, from the relation- 
ship between pressure, density, and tem- 
perature. 

A Review of the Physical and Thermo- 
dynamic Properties of Boric Oxide. Paul 
C. Setze. NACA RM E57B14, 
Apr. 24, 1957. 25 pp. 19 refs. Presenta- 
tion, in tabular and graphical form, of the 
following properties: specific heat, sen- 
sible enthalpy, total enthalpy, entropy, 
latent heat of vaporization, and vapor 
pressure. 

Teplovye Volny v Tonkoi Neogranichen- 
noi Plastinke, Lezhashchei na Sploshnom 
Odnorodnom Osnovanii. B. G. Korenev. 
Dokl. Akad. Nauk SSSR, Jan. 11, 1957, 
pp. 221-223. In Russian. Study of ther- 
mal waves in a thin unbounded plate lying 
on a continuous homogeneous foundation. 


Combustion 


A Cool Flame Phenomenon in the Com- 
bustion of Acetylene. W. W. Robertson 
and F. A. Matsen. Comb. & Flame, 
Mar., 1957, pp. 99-101. OSR supported 
experimental investigation to determine 
ignition limits by adding small concentra- 
tions of oxygen to heated acetylene in a 
flow system. 

A Photoelectric Study of the Light 
Emission from Carbon Monoxide-Oxygen 
Thermal Explosions. A. S. Gordon, A. L. 
Bennett, and N. Davidson. Comb. & 
Flame, Mar., 1957, pp. 19-24. Investiga- 
tion of the time and space dependence of 
the visible-plus-ultraviolet light output of a 
carbon-monoxide/oxygen thermal explo- 
sion in a quartz bulb. Experiment in- 
volves simultaneously recording the time 
variation of the light intensity from two 
portions of the reaction vessel, and includes 
a study of the dependence of light emission 
upon composition. 

Obrazovanie Okisi Azota pri Adiabati- 
cheskom Szhatii Goriuchikh Smesei. lu. 
N. Riabinin, A. M. Markevich, and I. I. 
Tamm. Dokl. Akad. Nauk SSSR, Jan. 
11, 1957, pp. 288-286. 14 refs. In Rus- 
sian. Study of the formation of nitrogen 
oxide by adiabatic compression of combus- 
tion mixtures. 

O Predelakh Ustoichivogo Raspro- 
straneniia Plameni v Gazakh pri Izmenia- 
iushchemsia Davlenii. D. I. Abugov. 
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Dokl. Akad. Nauk SSSR, Jan.-Feb., 
1957, pp. 86-89 In Russian. Study 
of the propagation limits of stable flames 
in gases with variable pressure. 

Some Properties of Formaldehyde 
Flames. A. R. Hall, J. C. McCoubrey, 
and H. G. Wolfhard. Comb. & Flame, 
Mar., 1957, pp. 53-59. 14 refs. Discus- 
sion of some previously reported observa- 
tions with low-pressure flames, and of some 
new measurements. Includes illustrative 
examples of flame spectra from formalde- 
hyde burning with oxygen and with nitric 
acid, and from ethyl nitrate, methyl ni- 
trate, and nitromethane burning with 
oxygen to show how spectral data from 
simpler systems may be used to help inter- 
pret spectra given by more complex sys- 
tems 

Self Combustion of Acetylene. III 
Effect of Oxygen and Ethylene Oxide. 
W. W. Robertson and F. A. Matsen 
Comb. & Flame, Mar., 1957, pp. 94-98. 
OSR-supported experimental 
tion. 


investiga- 


Heat Transfer 


Tests of Free Convection in a Partially 
Enclosed Space Between Two Heated 
Vertical Plates. Robert Siegel and R. H. 
Norris. (ASAE Semi-Annual Meeting, 
Cleveland, June 17-21, 1956.) Trans. 
ASME, Apr., 1957, pp. 663-670; Discus- 
sion, pp. 670-673. 15 refs. 

Review of Heat-Transfer Literature 
1956. E. R. G. Eckert, J. P. Hartnett, 
T. F. Irvine, Jr., and P. J. Schneider. 
Mech. Eng., May, 1957, pp. 483-444. 


VTOL & STOL 


High-Speed Long-Range VTOL ‘“‘Jiffy.’’ 
Ernest Lagelbauer. Am. Helicopter, Feb., 
1957, pp. 6-11, 15 Discussion of a 
heliplane with a kinejet-propulsion sys- 
tem. 

The Scottish Pioneers. James H. Stev- 
ens. Azrcraft (Australia), Mar., 1957, 
pp. 38-43, 80, 81 ff. Design, structural, 
and performance characteristics of a light 
STOL transport 

VTOL-Projekte--Flugzeuge von mor- 
gen. Flugwelt, Apr., 1957, pp. 260, 261. 
In German. Discussion of design fea- 
tures of several VTOL aircraft types 

Stability and Control of Propeller- 
Driven Transport VTOL Airplanes. Rob- 
ert H. Kirby. AHS 13th Annual Natl. 
Forum, Washington, May 8-11, 1957, 
Proc., pp. 43-50. 18 refs. Summary of 
NACA research on VTOL aircraft of both 
the tilting-wing and deflected slipstream 
types. Results indicate that some de- 
gree of artificial stabilization may be 
necessary for good stability characteristics. 


Water-Borne Aircraft 


Effect of Static Pressure Differences on 
Cavitation Characteristics of Hydrofoil 
Profile. II--The Case of Medium Static 
Pressures. F. Numachi. TJéhoku U., 
Rep. Inst. High Speed Mech., vol. 7, 1956, 
pp. 123-134. Experimental investiga- 
tion which includes the case of high static 
pressures. 


Wind Tunnels & Research 
Facilities 


Replacing an Environmental Chamber; 
A Case History. T. F. Foti. Environ- 
mental Quart., 2nd Quart., 1957, pp. 4-7, 
12 ff. Description of the development of 
The Martin Company’s new chamber. 
Discussion includes details of construc- 
tion, door design, vibration-test provi- 
sions, environmental limits, and accept- 
ance tests. 


Sabots Used at the Thompson Aero- 
ballistics Laboratory. Wallace H. Allan 
(Aero. Range Symposium, Proc., Jan., 
1957.) U.S. Army Bal. Res. Lab., Aber- 
deen, Rep. 1005, Pt. I, Mar., 1957, pp. 
241-272. Review of sabots used in guns 
ranging from 40 mm. to 8 in. in base 
diameter. 


The Effect of a Simple Throat-Distor- 
tion on the Flow in a Hypersonic Wind- 
Tunnel Nozzle. Robert E. Oliver and 
Benjamin E. Cummings. J. Aero. Sci., 
June, 1957, pp. 466, 467. Army-supported 
investigation of the known throat distor- 
tion to find the effect on the flow down- 
stream from the throat using pitot pres- 
sure surveys in the horizontal plane of 
symmetry of the undistorted nozzle. Re- 
sults indicate no apparent decay of the 
distortion effect within the region investi- 
gated. 

ONERA Wind Tunnels. Shell Av. 
News, Mar., 1957, pp. 18-20. Descrip- 
tion of the new French wind-tunnel unit 
being constructed in Southern France 
The unit consists of a subsonic-transonic 
and a supersonic tunnel. 


The Controlled-Temperature-Pressure 
Range: Specification, Problems of Meas- 
urement, and Recent Programs. F. LD. 
Bennett. (Aero. Range Symposium, Proc., 
Jan., 1957.) U.S. Army Bal. Res. Lab., 
Aberdeen, Rep. 1005, Pt. I, Mar., 1957, 
pp. 149-182, 30 refs. 

Digital Readout for Wind-Tunnel Data. 
ISA J., Apr., 1957, p. 145.  Deserip- 
tion of the Giannini-designed system to 
measure, record, and read out data from 
the United Aircraft Corporation supersonic 
tunnels. 

High Speed Systems of Wind Tunnel 
Data Handling. J. Lukasiewicz, J. A 
Van Der Bliek, and J. G. Scott. NATO 
AGARD Rep. 17, Feb., 1956. 24 pp 
Description of force and pressure-handling 
systems with which it is possible to handle 
data at a rate of better than one point 
per sec. per channel and to record it simul- 
taneously in analog and digital form. 

Shock Sphere—An Apparatus for Gen- 
erating Spherical Flows. I. I. Glass and 
J. G. Hall. J. Appl. Phys., Apr., 1957, 
pp. 424, 425. Test results for flow gener- 
ated by the explosion of a sphere of high- 
pressure gas. Glass spheres of various 
diameters containing air, helium and SF; 
at pressures up to 21 atmospheres are 
used to produce a spherical analog of the 
shock tube. 

A New Standard for the Prediction of 
Full Scale Spin and Recovery Characteris- 
tics for Model Tests. T. H. Kerr 
NATO AGARD Rep. 25, Feb., 1956. 19 
pp. 

(Continued on page 178) 
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The 
INSTITUTE of the AERONAUTICAL SCIENCES 


Announces 


Publication of the 
1957 EDITION 
of the 
AERONAUTICAL ENGINEERING 


CATALOG 


COMPLETELY REVISED AND STREAMLINED to include new items of equipment, new 
companies, and changes of address, the 1957 AERONAUTICAL ENGINEERING CATALOG 
is a complete self-contained informational service on aviation’s components manufac- 
turers and the products they are equipped to supply. Order your copy today. The 


supply is limited. 


FEATURES: 


@ A MASTER FILE of company catalogs 
covering a wide range of aircraft products. 
Page after page of specifications and technical 
data on the products of leading manufacturers 
of aircraft components. 


e NAMES, ADDRESSES, AND DESCRIP- 
TION OF PRODUCTS of all principal manu- 
facturers of aircraft and guided missile materi- 
als, components, and equipment. Arranged 
alphabetically by company name. 


@ 30,000 MANUFACTURERS’ LISTINGS— 
A complete guide to the vendors of over 2.000 
aircraft and guided missile parts, materials, 
accessories, and equipment. Arranged alpha- 
betically by product. Completely cross-in- 
dexed. Reliable sources are screened carefully 
each year to insure accurate listing of every 
known company supplying the aviation in- 
dustry. 


ORDER YOUR COPY TODAY — THE SUPPLY IS LIMITED 


IAS MEMBERS: One Copy Free of Charge on Request only. (Please give grade of 
membership, position, and company affiliation.) Additional Copies $7.50 Each. 


NONMEMBERS: $7.50 Per Copy Postpaid. 


order.) 


(Check or Money Order must accompany 


Compiled and Published Annually by: 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


2 East 64th Street 


New York 21, N.Y. 
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T ARY 


The Type 141F12 Rotary Torque Booster is a fail- 
safe hydraulic amplifier. It is commonly “sand- 
wiched” between a turbojet engine control and 
the throttle lever — reduces substantially the 
pilot’s effort to move the throttle. In a typical 
installation with a fuel supply of 200 psi, the 
torque output to the engine control is 80 inch- 
pounds at an input level of 10 inch-pounds. Either 
fuel or oil may be used as the operating medium. 
Pressures from 150 to 900 psig are suitable. 


Unique dirt-insensitive servo valve construction, 
plus double failure protection against torque 
feedback to throttle input, accounts for the high 
reliability of the Booster. Even if hydraulic power 
should fail, a direct mechanical link permits no- 


boost operation of the engine control. Construc- 
tion is such that input overloads of 600 inch- 
pounds can be handled without damage. 


Manning, Maxwell & Moore will gladly provide 
engineering assistance in applying the Type 
141F12 Rotary Torque Booster to any installation 
where the torque necessary for angular position- 
ing exceeds specified requirements. 


INTERESTING OPPORTUNITIES are now open to elec- 
trical and mechanical engineers who become asso- 
ciated with our Aircraft Products Division. We 
cordially invite you to write or phone Mr. J. W. 
Cross, Manning, Maxwell & Moore, Inc., Shelter Rock 


MAXWELL 


MANNING, MAXWELL & MOORE, 


Lane, Danbury, Connecticut. 


AIRCRAFT PRODUCTS DIVISION - DANBURY, CONNECTICUT + INGLEWOOD, CALIFORNIA 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS * ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES * THERMOCOUPLES 
HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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AFIERS 
)UPLES 


Aeronautical Reviews 


ACOUSTICS, SOUND, & NOISE 


A Textbook of Sound; Being an Account of 
the Physics of Vibrations with Special Reference 
to Recent Theoretical and Technical Develop- 
ments. A. B. Wood. 3rd Rev. Ed. London, 
G. Bell and Sons, Ltd.. New York, The Mac- 
millan Company, 1955 
tables. $6.75 

The newer material added to this revision of 
the 1941 edition includes various aspects of 


610 pp., illus., diagrs., 


ultrasonics, hearing, noise, and technical applica- 
tions. Intended to fulfill the requirements of 
students preparing for university degrees, the 
book has further utility as a reference to the ap- 
plied aspects of the subject. The author is on 
the staff of the Admiralty Research Laboratory, 
Teddington, England. 


AGRICULTURAL AVIATION 


Handbook on Aerial Application in Agriculture. 
College Station, Texas, Short Course Office, 
Texas A.&M. College, December, 1956. 146 
pp., illus., diagrs., tables. $2.50. 

The important experimentai and practical de- 
velopments during the past few years in aerial 
application are here summarized as a text foi the 
instruction of applicator pilots and will be of use 
to farmers and designers of agricultural aircraft 
and equipment. The information on aircraft, 
equipment, operation techniques, distribution 
problems, insect and disease control, chemicals, 
fertilizing, and seeding is intended for general ap- 
plication, but the specific treatments recom- 
mended in this volume are for the areas in and 
around Texas with its subtropical, moist coastal, 
medium rainfall, and high arid conditions. 


AIRPORTS 


Minutes of the Ninth Annual Airport Develop- 
ment and Operation Conference, Syracuse, N.Y., 
October 16, 1956. Sponsored by the State of 
New York. Albany, Dept. of Commerce, New 
York State, 1956. 92 pp. 

Contents: Planning for Jet Operations, Wil- 
liam Littlewood. Pilots and Mechanics —-Where 
Do We Get Them, Samuel Freeman. The 
Coming Age of Space Flight, Kurt Stehling. 
Helicopters and Heliports, Panel Discussion. 
The Zahns Story, Edwin J. Lyons. Civil Air 
Patrol Programs, Victor E. Moore. Air Traffic 
Control, Randall H. Carpenter. 


AVIATION MEDICINE 


The Problems of Vision in Flight at High Alti- 
tude. Thomas C D Whiteside (NATO, 
AGARD, AGAR Dograph No. 13.) London, But- 
terworths Scientific Publications; New York, 
Interscience Publishers, Ine., 1957. 162 pp., 
illus., diagrs., tables. $5.00 

The purpose of this contribution to aeromedical 
literature is to examine the visual problems as- 
sociated with flight at high altitudes, though not 
necessarily high speeds, as they affect passengers 
and air crews. It refers in general to flight in the 
stratosphere or in the upper limits of the tropo 
sphere, not at specific heights above sea level but 
always above cloud. The author attributes 
these problems to two basic physical causes 
One is the reversal of light distribution at high 
altitude where the bright sky —formed by cloud 


and haze—-is below and the darker blue sky is 
above. The other is the clear blue sky which is 
frequently present in the hemisphere above the 
horizon—a sky without trace of cloud and consti- 
tuting an empty visual field. The reversed light 
distribution is responsible for glare problems, par- 
ticularly with regard to visibility in the cockpit; 
the clear blue sky for problems associated with 
vision outside the cockpit——judgment of speed, 
size, and distance of target, and particularly air- 
to-air search. Dr. Whiteside is a member of the 
Institute of Physiology, University of Glasgow, 
and of the Royal Air Force Institute of Aviation 
Medicine, Farnborough. 

Contents: (1) Introduction: Historical Sur- 
vey. (2) Effects of Changes in Intensity and 
Spectral Distribution of Sunlight at High Alti- 
tude: Contrast Between Light and Shade. 
Fluorescence in the Lens of the Eye. Intraocular 
Seatter of Light (3) Physiological Changes 
Affecting Visibility of Objects Inside the Cockpit: 
Anoxia. Glare. (4) Physiological Factors Affect- 
ing Air-to-Air Visibility Amount of Accom- 
modation Exerted Involuntarily in an Empty 
Visual Field. Rate of Relaxation of Accommoda- 
tion. The Relation of the Effectiveness of a 
Stimulus at the Far Point to its Angular Distance 
from the Fovea. Comparison of the Effective- 
ness of Six Collimated Patterns in Bringing Out 
Accommodation for Infinity. Effect of Empty 
Field Myopia Upon the Minimum Visual Angle 
for a Distant Target. (5) Discussion: Glare. 
Search. (6) Conclusions and Appendixes. Ref- 
erences. 


COMPUTERS 


Automatic Coding; Proceedings of the Sym- 
posium heid January 24-25, 1957, The Franklin 
Institute, Philadelphia. (Monograph No. 3.) 
Philadelphia, The Franklin’ Institute, April, 
1957. 118 pp., diagrs., tables. $3.00. 

Contents: Automatic Coding at G.E., Richard 
M. Petersen. Systems of Debugging Automatic 
Coding, Charles Kata. PRINT 1 An Auto 
matic Coding System for the IBM 705, Robert W. 
Bemer. The Procedure Translator- -A System 
of Automatic Programming, Henry M. Kinzler 
and Perry M. Moskowitz. OMNICODE —-A 
Common Language Programming System, Rus- 
sell C. McGee. A Matrix Compiler for UNIVAC 
Laurence C. McGinn. A Mathematical Lan- 
guage Compiler, Alan J. Perlis and Joseph W. 
Smith A Mechanized Approach to Automatic 
Coding, E. C. Yowell. 


DESIGN 


System Engineering: An Introduction to the 


Design of Large-Scale Systems. Harry H. 


For Information on [AS 
Library Services, 
see page 103 


Statements and opinions ex- 

ressed in Book Reviews are to 

@ understood as individual ex- 
pressions and not necessarily 
those of the Institute. 
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Goode and Robert E. Machol. New York, 
McGraw-Hill Book Company, Ine., 1957. 551 
pp., illus., diagrs., tables. $10 

The main purpose of this book is to provide 
engineers with sufficient technical background to 
qualify them for service with a system-design 
team whose primary function is to make decisions 
involving choices of equipment for specific pur- 
poses and to illustrate the use of tools such as 
statistics, computers, game theory, and informa- 
tion theory in solving large-scale engineering 
problems. Examples of these are the develop- 
ment of radar systems, telephone systems, and 
guided missile systems. ‘The author deals pri- 
marily with equipment systems which are auto- 
matic in nature and have broad application in the 
fields of transportation, communications, com- 
merce, industry, science, and military weapon- 
eering. The approach to the subject is practical 
rather than abstract and presupposes a mathe- 
matical background in elementary calculus. 
Numerous examples are given of the applications 
of the theories discussed; problems illustrating 
these theories, with their solutions, are supplied 
at the back of the book. Both of the authors are 
with the University of Michigan 

Contents: (1) 
The Problem 


Introduction: Complexity— 
Examples of Large-Scale Systems. 
An Integrated Approach to System Design. 
(2) Probability--The Basic Tool of Exterior Sys- 
tem Design: Fundamental Notions. Distri- 
butions of Discrete Variables. Distributions of 
Continuous Variables. Characteristics and Dis- 
tributions of Statistics. Stability and the Laws 
of Large Numbers. (3) Exterior System De- 
sign: Origin and Formulation of the Problem. 
Mathematical Models. 
Data Gathering 


Design of Experiments — 
Analysis of Experiments— 
Mathematical Statistics. An Example of Ex 
terior System Design. (4) Computers—-The 
Basie Tool of Interior System Design: Introduc- 
Components of Electronic 
Operation of Digital Com- 
puters. Components of Analog Computers. 


tion to Computers 
Digital Computers 


Operation of Electromechanical Analog Com- 
puters. Input-Output Equipment. Comparison 
of Analog and Digital Techniques. (5) Interior 
System Design: Solution of the Problem—Steps 


and Tools. Single Thread —System Logic. 
High Traffic Queueing Theory. Competitive 


Aspects -Game Theory. Guides to System 
Design Linear Programming, Group Dynamics, 
and Cybernetics Simulation Component 
Parts of the System. Communications— Infor- 
mation Theory. Reflexive Control--Servomech- 
anism Theory. Input -Output) Human Engi- 
neering. (6) Epilogue: Economics, Test and 
Evaluation, and Management References. So- 
lutions to Problems. Index 


DOCUMENTATION 

Documentation in Action. Jesse H. Shera 
Allen Kent, and James W. Perry. Based on 
1956 Conference on Documentation at Western 
Reserve University. New York, Reinhold Pub- 
lishing Corporation, 1956. 471 pp. $10. 

The papers that make up this volume give a de- 
tailed account of the science and art of effec- 
tively organizing and utilizing recorded informa- 
tion Recent advances in documentation sys- 
tems, the equipment involved, and the role of re- 


Ay 
\ 
> ” 
XON VES 
VAD 
<> 
| 
| 
[rruc- 
nch- 
Type 
ation 
tion- 
elec- 
asso- 

. We 

J. W. 
Rock 
« 
= | 
|| 


AERONAUTICAL ENGINEERING REVIEW—JULY, 


1957 


730 
731 


732 
733 
7134 


735 
7136 
737 
738 


7139 


740 
741 


672 


IAS Preprints 


Preprints of National Summer Meeting Papers Currently Available 


Price 
Thermal Creep Design Criteria— 
Robert Goldin. $0.35 
The Selection of Structural Materials 
for Supersonic Flight—Donald D 
ox 0.50 
Some Fundamental Principles of Colli- 
sion Warning—Emory Leaketos 0.35 
System Considerations in Instrument 
namics—Victor Azgapetian 0.35 
Environmental Simulation: A Tool for 
the Contemporary Engineer—H. 
John Cail. 0.35 
Environmental Testing of Avionic 
Equipment—R. H. Douglass, Jr. 0.35 
Principles of Self-Contained Naviga- 
tion—H. H. Bailey. 0.35 
Aids to Inertial Navigation—Frederick 
Stevens and Frank W. Lynch. 0.35 
Stable Platforms for High-Performance 
ircraft—R. H. Cannon an 
Chandler. 0.35 
Executive Aircraft for Business and 
Military—Maj. Gen. J. W. Sessums, 
Jr. 0.35 
Engineering Approach to Business 
Aircraft—Ralph M. Harmon. 0.35 
Contribution of New Concepts in 
ynamics to Executive Aijir- 
craft—August Raspet. 0.35 


742 
743 


7144 
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747 
748 


749 
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Propjet and Turbojet Business Aijir- 
craft—W. H. Arata, Jr. 

The Effects of Vortex and Shock-Ex- 
pansion Fields on Pitch and Yaw 
Instabilities of Supersonic Airplanes 

—Jack N. Nielsen and George E. 
Keattari 

Analysis of an Electrical Flight Control 
System for Interceptor Type Aircraft 

~E. Price and R. Westerwick. 

Design Considerations in the Use of 
Powered Augmented Lift Systems 

T. Hamilton. 

Research and Development Planning in 
the U.S. Air Force—Lt. Col. Carlo 
R. Tosti 

Around the Requirement in Thirty 
Minutes—Rear Admiral D. J. Welsh. 

Flight Testing of Guided Missiles- 
Milton Kuska 

On Panel Flutter—Y. C. Fung 

The Research Airplane—Past, Present, 
and Future—W. C. Williams and 
H. M. Drake. 

Airline Technical Requirements Plan- 
ning—Ray D. Kelly. 

New Sonic Test Environments & 
Facilities —K. R. Jackman. 


Preprints of 25th Annual Meeting Papers Currently Available 


Effects of Leading-Edge Separations on 
Thin Wings in Two-Dimensional Incom- 
pressible Flow—t. F. Crabtree. 

The Stability of Thin-Walled Unstiffened 
Circular Cylinders Under Axial Com- 
pression Including the Effects of Internal 
Pressure—L. A. Harris, H. S. Suer, 

T. Skene, and R. J. Benjamin. 

New Methods in Heat How Analysis with 

to Flight Structures—M. A. 


as al and Buckling of Clamped Sand- 
wich Plates—G. A. Thurston. 

Deflections of Shallow Spher- 
ical Shells—E. Reiss, H. J. Green- 
berg, and H. B. Keller. 

Favorable Interference in Lifting Systems in 

upersonic Flow—Antonio Ferri, 
Joseph H. Clarke, and Lu Ting. 

Inviscid Hypersonic Flow Past Blunt 
Bodies—Stephen H. Maslen and 
W. E. Moeckel. 

The Application of Rocket Sled Techniques 
to Flutter Testing—W. R. Laidlaw and 
V.L. Beals, Jr. 

Powerplants for VTOL  Aijrcraft — 

eter G. Kappus. 
ommon System Standards—Howard 
K. Morgan. 

Antenna System Problems with High Speed 

ircraft—F. W. Bushman. 

Airspace Use for Air Traffic Control and 
Air Defense—D. D. Thomas. 

Common or Uncommon Systems: Air Traffic 
Control and Air Defense—David 
israel and Herbert Sherman. 

Aero Medical Investigation of Aircraft 
Accidents—H. G. Moseley. 

The Role of the Pathologist in Aircraft 
Accident Investigations—F. M. Town- 
send, V. A. Stembridge, and F. K. 
Mostofi. 

The Flight Surgeon and 
Accidents—Carl E. Wilbur. 

Technica! Bases for Safer Aircraft—Alan 
L. Morse. 

An Aerodynamic Screen for Jet Engines— 
Harold Klein. 

The Prediction of Non-Linear Pitching and 
Yawing Motion of Symmetric Missiles— 
Charles H. Murphy, Jr. 

The Effects of Flexibility on the Longitu- 
dinal Dynamic Response of the B-47 Air- 
plane—Henry A. Cole, Stuart 
Brown, and Euclid C. Holleman. 

Component Developments Influencing Avi- 
ation Electronics—Luther Davis, Jr., and 
Lawrence ubin 

Threshold Conse Height, A Slant Visi- 
bility Indication—Charles G. Knudsen 
and William E. Eggert. 

Doppler Navigation—William J. Tull. 

— Requirements for Helicopter 

ig s—H. Hecht and 
aufman 
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The Response of a Bisymmetric Aircraft to 
Small Combined Pitch, Yaw, and Roll 
Control Actions—Robert A. Davis. 

Non-Linear Oscillations of an All-Movable 
Stabilizer at Supersonic Speeds—Allbert 

Richardson, Jr. 

On the Simulation of Random Excitations 
for Airplane Response Investigations on 
Analog Mazelsky 
and Harry B. Amey, 

The Encounter of an Kitfoil with a Moving 
Gust Field—Norman P. Hobbs. 

Vortex Interference Effects on the Aero- 
dynamics of Slender Airplanes and Mis- 
siles—Alvin H. Sacks. 

Structural and Impact Loads for the Flexible 
Airplane During Waeter Landings— 
Edward Widmayer, Jr. 

Take-Off and Landing Distance and Power 
Requirements of Propeller-Driven STOL 
Airplanes—Richard E. Kuhn. 

Cross Coupling Dynamics and the Problems 
of Automatic Control in Rapid Rolls— 
J. D. Welch and R. E. Wilson. 

Rotating Stall in Axial Flow Compressors— 
Jean Fabri and Raymond Siestrunck. 

Differential Delta Three—A Method for 
Improving the Longitudinal Stability of 
the Tandem Helicopter—A. C. Adler. 

Correlation of Helicopter Performance 
Equations—lI. A. Sikorsky. 

The Airline Pilot's Concept of Transport 
Performance Requirements—L. Homer 
Mouden. 

General Design Requirements for Crash- 
worthiness and Delethalization of Pas- 
senger Transport Aircraft—A. Howard 

asbroo! 

Inertial Guidaence—Walter Wrigley, Robert 
B. and John Hovorka. (Re- 
vised as FF-16.) 

Recent Developments in the Method of the 
Rheoelectric Analogy Applied to Aero- 
dynamics—Lucien C. Malavard. 

Experimental Investigation of the Rotating 
Stall in a Single Stage Axial Compressor 
—Jacques Valensi. 

Developments in Cooling Systems for Heli- 
copter Power Plants—H. A. Wahl 

A Rapid Performance Prediction Method 
for Compound Type Rotorcraft—Robert 
D. Foster. 

The Jet Wing—John S. Attinello. 

An of the Handling Qualities 

andem_ Helicopters—David F. 
Gebhord and Leonard Goland. 

Investigation of Helicopter Blade Flutter 
and Load Amplification Problems—H 
Daughaday, F. DuWaldt, and C. Gates. 

Flutter Model Testing at Transonic Speeds 
—Walter P. Targoff and Richard P. 
White, Jr. 

The Challenge to America’s Leadership in 
Technology—Edward H. Wynn. 
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corded information in research, in decision-mak- 
ing, and in library education are among the topics 
discussed. The contributors include equipment 
designers, scientists, lawyers, Government ad- 
ministrators, librarians, documentalists, publish- 
ers, educators, and management and research 
operations personnel. 

Contents: (1) A System of Documentation Ter- 
minology, James D. Mack and Robert S. Taylor. 
(2) Cooperative Information Processing, Allen 
Kent. (3) The Research and Decision-Making 
Process, W. W. Abendroth. (4) Education for 
Librarianship—lIts Present Status, Margaret E. 
Egan, Helen M. Focke, Jesse H. Shera, and Mau- 
rice F. Tauber. (5) The Characteristics of Re- 
corded Information, J. W. Perry. (6) Inventory 
of Methods and Devices for Analysis, Storage and 
Retrieval of Information, Marjorie R. Hyslop 
(7) Ways and Means in Which Research Workers, 
Executives, and Others Use Information, Mar- 
garet Egan and Herman H. Henkle. (8) Inter- 
national Utilization of Recorded Knowledge, 
Burton W. Adkinson. (9) The Role of Profes- 
sional Society, Chester M. Lewis. (10) Men, In- 
formation and Now Automation in the Decision- 
Making Process, H. R. J. Grosch. (11) Educa- 
tion for Librarianship of the Future, Margaret E. 


Egan. (12) Cooperative and Centralized Intor- 
mation Processing— Dream or Reality, James W. 
Perry. (13) The Role of Language in the Com- 


munication of Recorded Information, James D. 
Mack. (14-A) The Role of Recorded Informa- 
tion in the Decision-Making Process— Manage- 
ment Needs of the Future, Lawrence H. Flett 
(14-B) Information in Chemical Research, 
Louis Koenig. (14-C) Information Theory and 
the Retrieval of Recorded Information, R. M. 
Fano. (14-D) Machines for Retrieving and Cor- 
relating Recorded Information, S. N. Alexander 
(14-E) The Role of Recorded Information in the 
Decision-Making Process—Operational Research 
Approach, Russell Ackoff. (15-A) Cooperative 
Information Processing in Metals, Marjorie R 
Hyslop. (15-B) Cooperative Information Proc- 
essing Pharmaceuticals (Summary), Winifred 
Sewell. (15-C) A Centralized Abstracting Serv- 
ice for the Petroleum Industry, H. W. Field. 
(15-D) Cooperative Information Processing — 
Science Abstracting, Elmer Hutchisson. (15-E) 
The Law and Communication, Vincent P. 
Biunno 15-F) Cooperative Information Proc- 
essing Patents, Donald D. Andrews. (15-G) 
Cooperative Information Processing Prospec- 
tus-——Medicine, Sanford V. Larkey. (16) A 
Program for Education of Librarians and Docu- 
mentalists of the Future, Jesse H. Shera. (17-A) 
Language and Machines, William N. Locke. 
(17-B) Language and Classification, Norman T 
Ball. (17-C) Language and Indexes, Chester L 
Bernier 17-D) Language Engineering, Thyllis 
M. Williams. (18) Cooperative Information 
Processing ~Metals, Donald C. Hilty. (19) 
Cooperative Information Processing —Pharma- 
ceuticals, Irene M. Strieby. (20) Cooperative 
Information Processing—Petroleum, B. H. Weil. 
(21) Cooperative Information Processing— Docu- 
mentation, Helen M. Focke. (22) Cooperative 
Information Processing —Patents, Vincent P 
Biunno 25) Invitational Meeting on Machine 
Translation, James W. Perry. (24) The Pro 
grams of UNESCO, J. E. Holmstrom. (25) 
Mechanisms for Flow and Retrieval of Research 
Information Within and Between Ordnance Re- 
search and Development Establishments, Sher- 
wood Githens, Jr. (26) Areas for Research, 
The Editors. Author Index. Subject Index. 


ELECTRONICS 


Electronic Components Handbook: Resis 
tors, Relays, Capacitors, Switches. Editors: 
Keith Henney and Craig Walsh Sponsered by 
the Electronic Components Laboratory, WADC, 
USAF. New York, McGraw-Hill Book Com- 
pany, Inc., 1957. 244 pp., illus., diagrs., tables 
$9.00. 

The detailed data furnished in this handbook 
on resistors, capacitors, relays and switches are 
calculated to assist designers of military and com- 
mercial electronic equipment in the selection and 


BOOKS 


MISSILE 
ENGINEERS 


Many new positions are being created at Northrop Aircraft 
for missile engineers in a wide range of activity: control, 
guidance, servo, computers, recording, optical, reliability, 
electro-mechanical, telemetering and electronics. There's 
an interesting position for you, at your own experience 
level, with attractive remuneration and steady advance- 
ment, in one of the following groups: 

GUIDANCE AND CONTROLS, encompassing research 
and development of advance automatic guidance and 
flight control systems for both missiles and piloted air- 
craft. Specific areas of development include: radio and 
radar systems, flight control systems, inertial guidance 
systems, instrument servo systems, digital computer and 
magnetic tape recording systems, airborne analogue 
computer systems, optical and mechanical systems, and 
systems test and analyzer equipment. 

FLIGHT TEST ENGINEERING SECTION, which plans the 
missile test programs and establishes test data require- 
ments in support of the programs. The data requirements 
are predicated on the test information required by the 
engineering analytical and design groups to develop and 
demonstrate the final missile design, and are the basis 
from which instrumentation requirements are formulated. 

The analysis work performed consists of aerodynamic, 
missile systems, dynamics, flight control, propulsion and 
guidance evaluation. The Flight Test Engineering Section 
is also responsible for the field test program of the 
ground support equipment required for the missile. 

FLIGHT TEST INSTRUMENTATION SECTION, which in- 
cludes a Systems Engineering Group responsible for the 
system design concept; a Development Laboratory where 
electronic and electro-mechanical systems and compon- 
ents are developed; an Instrumentation Design Group for 
the detail design of test instrumentation components and 
systems; a Mechanic Laboratory where the instrumenta- 
tion hardware is fabricated; and a Calibration and Test 
Group where the various instrumentation items and 
systems are calibrated and tested. 

For 17 years Northrop Aircraft has pioneered in missile 
research and development. As a member of this forefront 
organization in this growing field, new opportunities for 
full expression of your initiative and ability will always be 
yours at Northrop. 

If you qualify for any of these attractive positions, we 
invite you to contact the Manager of Engineering Indus- 
trial Relations, Northrop Aircraft, Inc., telephone ORegon 
8-9111, Extension 1893, or write to: 1015 East Broadway, 
Department 4600 Q Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 
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application of the best unit for a particular job so 
that maximum reliability is ensured. A general 
description is offered of all types of a given com- 
ponent and their uses, and the effects on each of 
such unfavorable environmental factors as heat, 
humidity, high altitude, low pressure, shock, and 
vibration. The greater part of the book is con 
cerned with those classes and types of components 
for which a coordinated triservice military speci- 
fication has been written—-the ‘‘standard”’ parts 
which the designer and manufacturer of military 
include in 


equipmert can specify, buy, and 


equipment without getting special permission 
A digest of the mili 


tary specifications covering each kind of the dif 


from the military services 


ferent components is given indicating which as- 
pects of the component are controlled by the 
specification and Numerous 
tables and charts summarize Government speci- 


which are not 


fications and give the tests required for the com- 
ponent to pass inspection 

An Introduction to Semiconductors. W. 
Crawford Dunlap, Jr. New York, John Wil 
& Sons, Inc, 1957. 417 pp., illus., 
S1L.75 


This extensive treatment of the subject of 


diagrs 


semiconductors includes basic concepts, properties 
of materials, methods of measurement, and ap- 
plications. The approach to the material is al 
most entirely physical, with details and mathe 
matics kept to a minimum, while formal theory 
is largely supplanted by the terminology and 
ideas employed by workers in the field. The 

Solid State Research, 
Bendix Aviation Cor 
poration, has intended the book for the engineer, 


author, who is Supervisor 
Research Laboratories, 
technician, and research worker interested in a 
source of general information about the subject 
and for the senior or graduate student who wishes 
to supplement his course work in solid-state 
theory. 

Contents: (1) Introduction. (2) Some Facts 
About Crystals and Their Structure. (3) Theory 
of the Solid State. (4) Imperfections in Crystals. 
(5) Statistical Mechanics for Metals and Semi 
conductors. (6) The Electron Theory of Metals 
and Semiconductors. (7) Contact and Surface 
Properties of Semiconductors. (8) Properties 
of p-n Junctions. (9) Experimeatal Measure 
ments on Semiconductors. (10) General 
Methods of Preparing Semiconductor Materials. 
(11) Properties of the Elemental Semiconductors 
(12) Semiconducting Compounds. (13) Recti 
fiers. (14) Transistors. (15) Photocells, Ther 
mistors, Hall Effect, and Other Semiconductor 
Applications 

Radio Electronics. Samuel Seely. New York, 
McGraw-Hill Book Company, Inc., 1956. 487 
$7.00. 

A methematically detailed exposition of the es- 
sential processes and important circuits in the 


pp., illus., diagrs., tables. 


field of radio communications in which emphasis 
has been placed on the physical and mathematical 
analysis of various systems. The treatment of 
feedback amplifiers and the use of the radio detec 
tor and the Bradley detector in frequency modu 
lation detection is particularly extensive. A 
complete chapter is devoted to information theory 
as it relates to different types of transmission 
systems. This book is a companion volume to 
the author’s Electronic Engineering, both of 
which represent a revision and extension of his 
Electron-Tube Circuits. Much of the material 
in these pages originated in courses taught by 
Professor Seely at Syracuse University. He is 
presently with the Department of Electrical En 
gineering, Case Institute of Technology. 

Contents: (1) Introduction to Communication 
(2) Characteristics of Electron Tubes. 
(3) Rectifiers and Filters 
as Circuit Elements. 


Systems 
(4) Vacuum Triodes 
(5) Basic Amplifier Prin- 
(6) Untuned Potential Amplifiers. (7) 
Special Amplifier Considerations. (8) Untuned 
Power Amplifiers. (9) Tuned Potential Ampli- 
fiers. (10) Tuned Power Amplifiers. (11) 
Oscillators. (12) Amplitude Modulation. (13) 
Demodulation. 

Detection. (15) 
dix A: 


ciples. 


(14) Frequency Modulation and 


Information Theory. Appen- 


Notes on General Network Analysis 


Appendix B: Plate Characteristics of Vacuum 


Tubes. Appendix C Characteristics of Trans 
Table of Bessel 


Index. 


mitting Tubes Appendix D: 


Functions of the First Kind 


ENGINEERS 


Engineers Employed by Private Practitioners, 
Survey Report. Washington, National Society 
of Professional Engineers, 1957. 40 pp, 
$1.00 


diagrs., 
tables. 

Based on data from questionnaires returned 
by consulting firms, this survey contains basic 
information on salaries, hours, fringe benefits, 
geographical distribution of employees, size of 
firms, status, grades, overtime practices, etc., in 
the engineering profession. 


LIGHTER-THAN-AIR 


The Zeppelin in the Atomic Age. 
Kirschner 


Edwin J 
Urbana, University of Illinois Press, 
$3.50 

This brief study of lighter-than air craft pre 


1957. 80 pp., illus., diagrs., tables 


sents a strong case for the further redevelopment 
of airship transportation which has generally been 
in eclipse since the hydrogen-filled Hindenburg 
burst into flames at Lakehurst, N.J., 20 years ago 
By way of introduction to his subject the author 
reviews the past history of aerostat flight from 
the crude balloons of the Montgolfier brothers to 
the huge commercial carriers ot Germany's 
DELAG and the U.S. Navy's ill fated fleet dirigi- 
bles, the Akron and the Macon The engineering 
characteristics of rigid airships as they relate to 
hull structure and power plants are explained as 
is the equipment necessary in both flight and 
ground operations The technical performance 
and operational requirements of normal military 
and commercial airships alse are detailed; the 
author points out that they are essentially low 
altitude aircraft whose navigation and control 
characteristics approximate those of surface ves- 
sels rather than airplanes. The major lifting 
gases are described, and, in a brief reference to 
foreign technical research, certain recommenda 
tions concerning structures, power plants, and 
route operations are made 

The future of airship development is dealt 
with in chapters devoted to the economic feasi 
bility of rigid lighter-than-air transport, the prob 
able extent of the national defense interest, and 
the role of international organizations in promot 
ing worldwide communication and transportation 
networks 

Statistics for the hypothetical operation of 
various-size dirigible fleets including rates, fares 
and costs are supplied and an analysis of the com 
parative performance of airplanes and airships is 
presented. The use of nuclear power for pro 
pulsion drive also comes under discussion. Mr 
Kirschner proposes the establishment of a na 
tional transportation agency in which lighter- 
than-air craft would be given equality with other 
types of vehicles so as to furnish an entirely new 
system of air transportation, as well as adding 
valuable auxiliaries to the Armed Services in 
times of emergency 

The potential use of airships as ‘‘aircraft car 
riers of the air,’ as air refueling tankers, troop car 
riers, hospital ships, submarine hunters, and radar 
pickets is put forward as sufficient reason for 
their inclusion in the national defense armory. 

The use of airships to implement the “open 
skies’’ plan is proposed as a logical intermediate 
step between scanning by jet photo-reconnais 
sance planes and observation by space satellites 
capable of transmitting information to ground 
observers 

The author, who is on the air staff of the U.S 
International Cooperation Administration, closes 
his study with a lengthy bibliography of airship 
literature which includes books and_ reports, 
periodical articles, and publications of govern 
mental organizations 


MATHEMATICS 


Mathematics for Electronics, with Applications. 
Henry M. Nodelman and Frederick W. Smith 
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New York, McGraw-Hill Book Company, Inc , 
1956. Sl pp., illus., diagrs., tables. $7.00 

The emphasis in this volume is on application 
rather than on mathematical theory. Part / de- 
scribes the methods by which mathematics has 
been used in electronics. Part 2 introduces di- 
mensional analysis and shows the methods which 
can be used to check the validity of engineering 
equations and formulas independent of the en- 
gineering considerations used to establish such 
equations. Part 3 deals with the algebra of de- 
terminants and matrix algebra. Part 4 presents 
the fundamental properties of series approxima 
tions, the prediction of behavior of nonlinear elec- 
tronic devices, and the processes of harmonic 
generation and intermodulation. Part 5 gives 
solutions of differential equations employing both 
classical and Laplace transform methods. Part 
6 includes elements of Boolean algebra and mate 
rial on switching circuits. Accompanying the text 
is a complete set of up-to-date problems based on 
current engineering practice. Designed for use 
in industry and engineering college courses, the 
material requires a background of elementary cal 
culus, physics, and elementary electrical network 
theory. Mr. Nodelman is Head, Mathematics 
and Physics Department, RCA Institutes, and 
Instructor in Mathematics, Polytechnic In 
stitute of Brooklyn; Mr. Smith is a television 
engineer with the National Broadcasting Com 
pany. 

Modern Mathematics for the Engineer. 
Edited by Edwin F. Beckenbach. New York, 
McGraw-Hill Book Company, Ine., 1956. 514 
pp., diagrs., tables. $7.50. 

This collection of articles by specialists in their 
fields presents a broad survey of the application 
of advanced mathematical thought to the expand 
ing technology of today. Emphasis has been 
placed on the importance of stochastical analysis, 
the theory of games, operations analysis, and 
linear, nonlinear, and dynamic programing in 
modern engineering. The methods and applica- 
tions of the new high-speed computation proce- 
dures are extensively covered. Each of the 
chapters encompasses the mathematical formula 
tion of physical problems and_ constructive 
methods of their solution. The textbook is the 
second in a series based on engineering extension 
lectures given at the University of California, 
Los Angeles. 

Contents: Part 1, Mathematical Models: (1) 
Linear and Nonlinear Oscillations, Solomon 


Lefschetz. (2) Equilibrium Analysis: The Sta 
bility Theory of Poincaré and Liapunov, Richard 
Bellman 3) Exterior Ballistics, John W. Green 


(4) Elements of the Calculus of Variations 
Magnus R. Hestenes. (5) Hyperbolic Partial 
Differential Equations and Applications, Richard 
Courant. Boundary-Value Problems in 
Elliptic Partial Differential Equations, Menahem 
M. Schiffer. (7) The Elastostatic Boundary 
Value Problems, Ivan S. Sokolnikoff. Part 2, 
Probabilistic Problems: (8) The Theory of Pre 
diction, Norbert Wiener. (9) The Theory of 
Games, H. Frederic Bohnenblust. (10) Applied 
Mathematics in Operations Research, Gilbert 
W. King 11) The Theory of Dynamic Program 
ming, Richard Bellman. (12) Monte Carlo Meth 
ods, George W. Brown. Part 3,Com putational Con 
siderations: (13) Matrices in Engineering, Louis 
A. Pipes (14) Functional Transformations for 
Engineering Design, John L. Barnes. (15) Con 
formal Mapping Methods, Edwin F. Beckenbach 
(16) Nonlinear Methods, Charles B. Morrey, Jr 
(17) What Are Relaxation Methods?, George E 
Forsythe 18) Methods of Steep Descent 
Charles B. Tompkins. (19) High-Speed Comput 
ing Devices and Their Applications, Derrick H 
Lehmer. Name Index. Subject Index. 

Methods in Numerical Analysis. Kaj I. 
Nielsen. New York, The Macmillan Company, 
1956. 382 pp., diagrs., tables. $6.90. 

The analysis of tabulated data and the numeri 
cal metnod of finding the solutions to equations 
are the two main categories of numerical analysis 
treated in this elementary university textbook 
The mathematical aspects are treated in a simple 
manner, and emphasis is placed on the methods 
which ere easily adapted to automatic desk calcu 
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ENGINEERS Aerodynamics & Propulsion 


Information manual 
about APL and its 


current programs 
now available 


The Applied Physics Laboratory (APL) of 
The Johns Hopkins University is unique in that 
we are neither an industrial nor an academic 
organization, but rather a composite, having 
drawn freely from the methodologies of each. 

For thirteen years APL has pioneered in 
guided missiles. Today we are engaged in a 
broad program of R & D for the Navy; in 
addition, we are responsible for technical direc- 
tion of industrial and academic contractors in 
developing the Terrier, Talos and other major 
weapons and weapons systems. Our staff mem- 
bers enjoy not only the stimulus of association 
with their immediate colleagues at APL, but 
also with those in other organizations of con- 
siderable stature. 


NEW 30-PAGE PUBLICATION 


A few positions for senior engineers and scientists 
are now open. Information on our accomplishments 
and goals is available in a new 30-page publication, 
just off the press. 

_In it staff leaders representing each of the various 
disciplines and fields outline the nature of their 
programs. Information on our new laboratory in 
Howard County, Md. (equidistant between Balti- 
more and Washington) is also included, together 
with facts on the outstanding communities in which 
our staff members live. 


Quantity is somewhat limited. May we suggest you send now to: 
Professional Staff Appointments 


The Johns Hopkins University 
Applied hysies Laboratory 


8605 Georgia Avenue Silver Spring, Md. 
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™~ lators. Since many of the numerical methods 
derived in the book are easily performed with the 
aid of tables, the necessary tables have been in- 


; cluded as part of the volume. Both classical pro 
ae, cedures and recently developed methods are pre 
| sented in the nine chapters that describe funda 


mentals, finite differences, interpolation, dif 


ferentiation and integration, Lagrangian formulas, 
ordinary equations and systems, differential and 


x Interesting, creative position with an advanced development 


difference equations, least squares and their ap 


: group for a senior aeronautical engineer with experience in | plication, and periodic and exponential functions 
° | Dr. Nielsen is Head, Mathematics Division, U.S 
aerodynamics, thermodynamics and guidance of missiles. | 


Must be capable of participating in weapons systems plan- 
ning. Experience necessary in project engineering; specific- 
ally in relating aeromechanics to electronics. Aeronautical 


MECHANICS 


Statistical Mechanics, Principles and Selected 
Applications. Terrell L. Hill. New York, 


engineering degree necessary. Salary to $13,000. Location McGraw-Hill Book Company, Inc, 1956. 432 
+ 3 pp., diagrs., tables. $9.00. 

Greater Philade Iphia area. | This treatise consists of a review of the basic 
| theory of the equilibrium theory of statistical 
To arrange interview, mechanics and its aeynentinne to east solution of 
| the fundamental problems of physical chemistry 
send resume of education and experience to: | and chemical physics. Though not all topics in 


| the field have been covered, comprehensive treat- 
| ment has been given to a selected group in which 
| there has been considerable advancement since 

1940: fluctuation theory, imperfect gas and con 


MR. ROBERT A. WALLACE 


eee ENGINEERING PERSONNEL, DEPT. Z-1 1G | densation theory, distribution functions, nearest- 
> neighbor (Ising) statistics, and free-volume and 
oe ‘ ie RADIO CORPORATION OF AMERICA | hole theories of liquids and solids. The text has 
Be BLDG, 10-1 been designed primarily for graduate students and 
oa CAMDEN 2, NEW JERSEY | research workers in theoretical chemistry and 
6 | physics. References to supplementary reading 
me : | are provided for the material covered in each 


chapter. The author is now with the Naval 
Medical Research Institute, Bethesda, Md 
RADIO CORPORATION of AMERICA | Contents: (1) Principles of Classical Statistical 
| Mechanics. (2) Principles of Quantum Statis 
; Defense Electronic Products | tical Mechanics (3) Statistical Mechanics and 
Thermodynamics. (4) Fluctuations. (5) Theory 
® | of Imperfect Gases and Condensation. Dis- 
| tribution Functions and the Theory of the Liquid 
| State. (7) Nearest-Neighbor Lattice Statistics 
(8) Lattice Theories of the Liquid and Solid 
States. Appendixes. Index. 


METALS & ALLOYS 


Applied Metallurgy for Engineers. MalecolmS 
Burton. New York, McGraw-Hill Book Com- 
pany, Inc., 1956. 407 pp., illus., diagrs. $7.50 

The author’s aim is to present a broad but con 
ATTENTION ADVERTISERS cise view of the science and art of metals engineer- 
ing which will bridge the gap between principles 
and practices. To this end his approach has been 


to develop the background of the science of metals 
which is the theoretical basis of applied metallurgy 
Aeck. YOUR BEST INVESTMENT | and to outline the application of these principles 
ae ‘Ss in the fields of casting, metalworking, welding, 
‘ | heat treatment, and powder metallurgy. The 
IN | topics under discussion include the nature of 
metals and their production, methods of examin- 
ing and testing metals, the nature of alloys and 
ENGINEERING READE. —=[P alloying, and the function of equilibrium dia- 
grams in heat treating and other processing 
methods 
ay, ‘ 1S Mr. Burton, who is associated with the Schoul 
ee of Chemical and Metallurgical Engineering, Cor 
nell University, has based his work on 10 years’ 


a AERONAUTICAL ENGINEER | REVIEW experience in teaching applied metallurgy at Cor 


nell and has written it specifically te be used asa 


- college text for students in all branches of engineer 
ing 

Phase Diagrams in Metallurgy, Their Develop 
ment and Application. Frederick N. Rhines 
New York, McGraw-Hill Book Company, Inc 
interests of professional engineers and de- 1956. 340 pp., illus., diagrs., tables. $12 

Twenty years of lectures given at the Carnegie 
Institute of Technology form the basis of this 
sign project teams in the aviation industry. treatment of the application of phase diagrams to 
metallurgical problems. A preliminary chaptet 


The ONLY magazine serving the specialized 


discusses unary (one-component) systems which 
provide the base for diagrams of all multicom 
ponent systems. Individual chapters are devoted 
to the following binary systems: isomorphous 
eutectic, eutectoid, monotectic, peritectic, per! 


tectoid, and syntectic. The three component 


ternary systems described in separate chapters 
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are those of the isomorphous systems— the three- 
phase equilibrium, and the four-phase equilib- 
rium, classes I, II, and III. For both the 
binary and ternary systems consideration is given 
to congruent transformation and to diagrams of 
complex configuration. The concluding chap- 
ters deal with quaternary and quinary systems, 
and the determination of temperature-composi- 
tion diagrams. Dr. Rhines, who is associated 
with the Aluminum Company of America, is 
Professor of Light Metals and staff member of the 
Metals Research Laboratory, Carnegie Institute 
of Technology, and has prepared this work as a 
text for the undergraduate engineering student. 

Symposium on Solder. Presented at the 59th 
Annual Meeting, American Society for Testing 
Materials, Atlantic City, N.J., June 19-20, 1956. 
(ASTM Special Technical Publication No. 189.) 
Philadelphia, ASTM, 1957. 190 pp.,_ illus., 
diagrs., tables. $3.00. 

Contents: Solder, Fluxes, and Techniques for 
Soldering Aluminum, J. D. Dowd. Ultrasonic 
Soldering of Aluminum, J. Byron Jones and John 
G. Thomas. Dip Soldering Printed Circuits, 
E. S. Miller and A. A. Johns, Jr. Soldering in 
Semiconductor Devices, W. F. Lootens. Indus 
trial Survey of Paste Solder Alloys, H. R. Wil- 
liams. Corrosive Fluxes—Their Role in Solder- 
ing, Robert M. MacIntosh. The Use of Rosin 
and Activated Rosin Fluxes, Frederick C. Disque, 
Jr. Soldering Fluxes and Flux Principles, A. Z. 
Mample. Non-Corrosive Fluxes, Evaluation of 
Spread and Corrosion Properties, H. C. Sohl. 
A Method for Testing and Evaluating the Joint 
Properties of a Copper Liner Soldered in an 
Aluminum Casting, M. V. Davis. The Per 
formance of Some Soft Solders at Elevated Tem- 
peratures and Pressures, H. E. Pattee and R. M. 
Evans. Dip-Solder Printed Circuit Joint Charac- 
teristics, Alfred A. Johns, Jr., and E. S. Miller. 
“Tin Disease’ in Solder Type Alloys, Alfred 
Bornemann. Gray Tin Formation in Soldered 
Joints Stored at Low Temperature, W. Lee 
Williams. Proposed Numerical Evaluation Sys 
tem for Soft Solders, Solder Fluxes, and Solder 
ability, L. Pessel. Controlling Quality on Sol 
dered Electrical Connections, W. H. Rombach. 
Symposium Summation, G. H. Harnden. 


NUCLEAR ENERGY 


Nuclear Reactors for Research. Edited by 
Clifford K. Beck. (Geneva Series on the Peace 
ful Uses of Atomic Energy; James G. Beckerley, 
Editor.) Princeton, N.J., D. Van Nostrand Com 
pany, Inc., 1957. 267 pp., illus., diagrs., tables 
$8.50. 

This guide to the present status of research 
reactor technology is the third volume in the 
series summarizing the technical information con- 
tained in key papers delivered at the Geneva 
Conference in 1955. The information given on 
specific types of reactors includes physical de 
scriptions, design principles, operating history, 
special problems, and other related data. Na 
tural-uranium, graphite-moderated research reac- 
tors, heavy water heterogeneous reactors, ‘‘ Water 
Boilers,” MTR_ types, reactors of the Soviet 
Union, and fast-neutron reactors are all covered 
in detail. The uses and performance of each 
type in physics, chemical engineering, and bio 
logical research as well as the factors affecting 
reactor choice are clearly presented. 

Dr. Beck is Scientific Advisory to the Director, 
Civilian Applications Division, United States 
Atomic Energy Commission. 


POWER PLANTS 


International Jet Engine Overhaul Symposium, 
Ist, Evendale, Ohio, November 14-16, 1956. 
Cincinnati, Aircraft Gas Turbine Division, 
General Electric Company, 1956. 111 pp., illus., 
diagrs 

Contents: The USAF Scale of Jet Engine 
Overhaul, R. L. Arstingstall. Technical Support 
of Overhaul, M. K. Wolfson. Field Repair of 
Turbojet Engines, Commander Dean H. Swain 
Mechanical Cleaning, John Donat. Overhaul 
Cleaning Methods and Future Trends, John 
McCabe, 


BOOKS 


PRODUCTION 


Motion Economy and Work Measurement. 
Robert Lee Morrow. 2nd Ed. New York, The 
Ronald Press Company, 1957. 468 pp., illus., 
diagrs., tables. $7.50. 

Originally published in 1946 as Time Study and 
Motion Economy and of proved value to the stu- 
dent and practicing engineer, the present edition 
has been expanded to cover in detail the area of 
work sampling and motion economy. Stressing 
techniques and their application, the book in- 
cludes the latest material on fatigue measurement, 
standard data, micromotion study, training of 
time study men, automatic machine work assign- 
ment, work sampling techniques and their ap- 
plication to work simplification, setting of time 
standards, and control of manufacturing opera- 
tions. All procedures described have been tested 
in practice at many types of manufacturing 
plants and can be readily adapted and applied to 
any production problem. The author has been 
consulting engineer for a number of years and now 
is Lecturer, Department of Industrial and 
Management Engineering, Columbia University 


SPACE TRAVEL 


A Casebook on Soviet Astronautics. F. J 
Krieger. (U.S. Air Force. Project RAND, 
Research Memorandum RM-1760.) Santa 
Monica, Calif., The RAND Corporation, June 21, 
1956. 244 pp., diagrs. 

In this working paper prepared by a staff 
member of The RAND Corporation an attempt is 
made to judge the extent of Soviet scientific and 
popular interest in astronautics as it may be 
determined from Russian writings on the subject. 
The historical, scientific, and technical aspects of 
rocketry are dealt with in a four-part bibliography 
containing books by and about early Russian 
proponents of astronautics, books of a popular 
science nature, monographic works, and _ period- 
ical articles. By far the larger part of this case- 
book is taken up by translations from the Russian 
of articles (mostly 1954, 1955) selected from a 
variety of periodicals which interpret the prob- 
lems of cosmic flight and the possible uses to 
which this mastery may be applied. The ma- 
jority of the references supplied are for 1950-1955. 

Contents: Introduction. Bibliography. Ap- 
pendixes: (1) The Way to the Stars, V. Borisov. 
(2) Flight to the Moon, M. K. Tikhonravov. (3) 
Is a Moon Rocket Being Built in the Soviet 
Union, Heinz H. Kélle. (4) Trip to the Moon: 
Fantasy and Reality, Kirill Stanyukovich (5) 
Item on Interplanetary Communications from 
Bol’shaya Sovetskaya Entsiklopediya. (6) On the 
Way to the Stars, N. A. Varvarov ef al. (7) 
Problems of Interplanetary Flights, K. Stanyu- 
kovich. (8) Gold Medal Established for Out- 
standing Work in the Field of Interplanetary 
Communications. (9) Problems of Cosmic Flight 
A. A. Shternfel’d. (10) Commission on Inter 
planetary Communications. (11) Problems of 
Flight into Cosmic Space, N. Varvarov. (12) 
Problems of Astronautics, V. G. Fesenkov. (13) 
An Artificial Satellite of the Earth, K. Stanyu- 
kovich. (14) Cosmic Laboratory, Interview with 
A. G. Karpenko. (15) The Artificial Earth 
Satellite, Interview with G. I. Pokrovskii. (16) 
Discovery of a World, Book Review by N. 
Varvarov. (17) Problems of Cosmic Flights, 
A. G. Karpenko and G. A. Skuridin. (18) On 
Flights into Space, Discussion with L. I. Sedov. 
(19) The Road into the Cosmos, Yu. S. Khleb- 
tsevich. (20) Problems of Weightlessness, P. K 
Isakov. (21) A Table of Soviet Missiles, Alfred 
J. Zaehringer. 


THERMODYNAMICS 


Elements of Engineering Thermodynamics, 
Rolf H. Sabersky. New York, McGraw-Hill 


Book Company, Inc., 1957. 318 pp.,_ illus., 
diagrs. $7.50. 

In this text, designed for a first course in 
thermodynamics, three of the four distinct em- 
pirical laws used to make predictions about the 
physical behavior of matter are stated and their 
experimental foundations discussed; these are 
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the zeroth (Oth) law and the first and second laws 
of thermodynamics. The author, Associate 
Professor of Mechanical Engineering, California 
Institute of Technology, employs the classical 
approach in his treatment; matter is regarded as 
continuous and not as consisting of individual 
molecules. 

In illustrating the applications of thermo- 
dynamics to various engineering problems, the 
industries which at present employ the largest 
number of engineers were particularly considered. 
Numerous problems have been included in the 
text whose solutions are essential for a full de- 
velopment of the subject. 

Contents: (1) Introduction. (2) The Zeroth 
Law and the Concept of Temperature. (3) Di- 
mensions and Units. (4) Definitions and Ter- 
minology. (5) The First Law of Thermodynam- 
ics. (6) Special Processes of a Simple System. 
(7) A System in Motion. (8) The Second Law of 
Thermodynamics. (9) Corollaries of the Second 
Law. (10) Availability. (11) The Properties 
of a Perfect Gas. (12) Properties of a General 
Substance. (13) Van der Waal’s Gas. (14) 
Cycles Using Gas as Working Substance (15) 
Cycles Using a Condensible Fluid as Working 
Substance. (16) Some Economic Considerations 
Regarding Power Equipment. (17) Some Jet- 
Propulsion Cycles. (18) The Flow of a Com- 
pressible Fluid. (19) Some Simple Flow- Measur- 
ing Devices. (20) Some Special Phenomena in 
Compressible Flow. (21) Flow Through a 
Nozzle. (22) Elements of Turbine Design. (23) 
Elements of Combustion. Appendixes. Index 

Thermodynamics. Virgil Moring Faires. 3rd 
Ed. New York, The Macmillan Company, 1957 
543 pp., illus., diagrs., tables. $7.50. 

The present edition of a work formerly entitled 
Applied Thermodynamics has been extensively 
rewritten. It is intended to serve as a satisfac 
tory undergraduate terminal course in the theoret- 
ical treatment of thermodynamics with enough 
applications to make possible a comprehensive 
understanding of the subject and to prepare the 
student for advanced study. The author is Pro- 
fessor of Mechanical Engineering, North Carolina 
State College. 


UPPER ATMOSPHERE RESEARCH 


Rocket Exploration of the Upper Atmosphere. 
Edited by R. L. F. Boyd and M. J. Seaton in 
Consultation with H. S. W. Massey. (Journal 
of Atmospheric and Terrestrial Physics, Special 
Supplement, Vol. 1.) London, New York, 
Pergamon Press, 1954. 376 pp., illus., diagrs., 
tables. $15. 

This special supplement is a report on the first 
major international scientific conference of the 
postwar years to survey the techniques employed 
and the results obtained from rocket exploration 
of the upper atmosphere. Sponsored jointly by 
the U.S. Upper Atmosphere Research Panel and 
the Gassiot Committee of the Royal Society of 
London, the conference had as its main topic the 
work carried out by various agencies in the 
United States. Nearly 50 papers were presented 
which fell into three rough categories: the 
measurement of common physical properties and 
chemical constitution of the air; investigations 
of radiations from the sun and primary cosmic 
radiations, which are not observable at sea level; 
and observation of phenomena induced in the at 
mosphere by incoming radiation. Certain tech- 
niques, other than rocket exploration, are also 
described in several papers devoted to laboratory 
studies of the behavior and phenomena of the 
upper atmosphere. 

Contents: (1) Upper Air Research by Use of 
Rockets in the U.S. Air Force, M. O’Day. (2) 
Day Airglow Measurements with Rocket- Borne 
Photometers, J. F. Bedinger. (3) Ambient Tem- 
perature Determinations from Yawing Rockets in 
the Presence of Winds, R. A. Minzner, M. Dubin, 
and E. W. Beth. (4) Meteor Impacts by Acous- 
tical Techniques. (5) Utilization of the V-2 
(A-4) Rocket in Upper Atmosphere Research, 
Cc. F. Green. (6) The High Altitude Sounding 
Rocket, M. W. Rosen and R. B. Snodgrass. (7) 
The Inexpensive Attainment of High Altitudes 
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CONSULT YOUR ! 
AERONAUTICAL ENGINEERING CATALOG 


For Names—Current Addresses—General Description of Products of all principal manufacturers of 
aircraft and guided missile components 


; 

Specific product data of these leading companies ' 

is filed in the current 1957 edition. : 

Ace Electronics Associates Kenyon Instrument Co., Ine. \ 
Acme Precision Products, Ine. Lavelle Aircraft Corp. ( 
Adel Div., General Metals Corp. Lear, Inc. . 
Aerojet-General Corp. Lewis Engineering Co. ; 
Aeroquip Corp. Link-Belt Co. ; 
Aircraft Radio Corp. The Liquidometer Corp. : 
R. C. Allen Business Machines, Ine. Lisle Corp. 


The American Brass Co. 

American Metal Hose Div. 
American Felt Co. 
American Screw Co. 
American Seating Co. 
American Steel & Wire Div. 

U.S. Steel Corp. 
Amphenol Electronics Corp. 
Albert & J. M. Anderson Mfg. Co. 
Aveo Defense and Industrial Products 
B & H Instrument Co., Ine. 
Bendix Products Div., Bendix Aviation Corp. 
Caledonia Electronics & Transformer Corp. 
Cannon Electric Co. 
Century Controls Corp. 
Chain Belt Co. 
Chandler-Evans 
Cherry Rivet Div., Townsend Co. 
Cleveland Pneumatic Tool Co. 
Delavan Manufacturing Co. 
Douglas Aircraft Co., Ine. 
Eastern Industries. Ine. 
Kclipse-Pioneer Div.. Bendix Aviation Corp. 
Thomas A. Edison Ine. 
Elastic Stop Nut Corp. of America 
Electrical Engineering & Mfg. Corp. 
Fenwal, Ine. 
Flexonics Corp. 
Ford Instrument Co. 
General Electric Co., Silicone Products Dept. 
G. M. Giannini & Co., Ine. 
Graphite Metallizing Corp. 
Hartwell Aviation Supply Co. 


Hathaway Instrument Div., Hamilton Watch Co. 


The A. W. Haydon Co. 
Jack & Heintz. Ine. 
Johns-Manville 

Joy Manufacturing Co. 
Kawneer Co. 

Kearfott Co.. Inc. 
helsey-Hayes Co. 


AERONAUTICAL ENGINEERING CATALOG 


An Official Publication 
INSTITUTE OF THE AERONAUTICAL SCIENCES 


2 East 64th Street 


Lundy Manufacturing Corp. 

Magnetic Amplifiers, Inc. 

Manning, Maxwell & Moore, Inc. 

Marman Div., Aeroquip Corp. 

Marquardt Aircraft Co. 

Meletron Corp. 

Micro Switch Div., Minneapolis-Honeywell 
Regulator Co. 

Mine Safety Appliances Co. 

The New York Air Brake Co. 

Pioneer Parachute Co., Ine. 

Revere Corp. of America 

M. HH. Rhodes, Ine. 

Rohr Aireraft Corp. 

Rosan Ine. 

Arthur C. Ruge Associates, Ine. 

Ryan Aeronautical Co. 

Safe-Flight Instrument Corp. 

Scott Aviation Corp. 

Sierra Engineering Co. | 

Sikorsky Aircraft Div., United Aircraft Corp. 

Simmonds Aerocessories, Ine. 

Smith Corp. 

Solar Aircraft Co. 

Southwest Products Co. 

Sperry Gyroscope Co. 

Standard Pressed Steel Co. 

Stanley Aviation Corp. 

Sterer Engineering & Mfg. Co. 

W. Stewart Corp. 

Stratoflex, Inc. 

Stratos Div., Fairchild Engine & Airplane Corp. 

Swedlow Plastics Co. 

Technical Appliance Corp. 

Vickers, Ine. 

The Weatherhead Co. 

Western Gear Corp. 

Weston Electrica! Instrument Corp. 

S.S. White Dental Mfe. Co. 

Wittek Manufacturing Co. 

Zenith Plastics Co. 


New York 21, N. Y. 
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with Balloon-Launched Rockets, J. A. van Allen 
and M. B. Gottlieb. (8) Trajectory Measure- 
ments for Rockets Used in Upper Atmosphere 
Research, W. W. Berning. (9) Physical Proper 
ties of the Atmosphere up into the /)-Layer, 
H. E. Lagow. (10) Density-Gauge Methods for 
Measuring Upper-Air Temperature, Pressure, and 
Winds, N. W. Spencer and W. G. Dow. (11) 
The Falling Sphere Method for Upper Air Den 
sity and Temperature, University of Michigan 

Signal Corps Upper Atmosphere Research Pro 
ject, F. L. Bartman. (12) A New Technique in 
Upper Atmosphere Research, T. R. Kaiser. (13) 
High-Altitude Winds by Meteor-Train Photog 
raphy, W. Liller and F. L. Whipple. (14) Travel- 
ling Disturbances in Region F2 and Magnetic 
Activity, W. J. G. Beynon and L. Thomas, 
(15) The Determination of Temperatures and 
Winds Above Thirty Kilometres, A. G. Weisner 
(16) The Measurement of Diffusive Separation 
in the Upper Atmosphere, University of Michi- 
gan Signal Corps Upper Atmosphere Research 
Project, L. M. Jones. (17) The Chemical Analysis 
of Atmospheric Air, F. A. Paneth. (18) Chemi 
cal Analysis of Upper Atmosphere Air Samples 
from 50 km to 93 km Height, P. Reasbeck and 
B. S. Wiborg (19) The Composition of the 
Atmosphere Above 60 km, G. R. Martin. (20) 
A Mass Spectrometric Study of the Upper Atmos 
phere, J. W. Townsend, Jr., E. B. Meadows, and 
E. C. Pressly 21) Studies of the Ozone Layer 
Above New Mexico, F. S. Johnson, J. D. Purcell, 
and R. Tousey. (22) Remarks on the Paper by 
F.S. Johnson, J. D. Purcell, and R. Tousey, E. 
Vassy. (23) Further Investigations on the 
Ozone Layer, E. Regener, H. K. Paetzold, and A. 
Ehmert. (24) The Measurement of Ozone Ver 
tical Distribution by a Chemical Method to 
Heights of 12 km from Aircraft, R. H. Kay. (25) 
Note on French Ministry of Supply Rocket Re 
search Programme, E. Vassy. (26) Propagation 
Measurements in the Ionosphere with the Aid of 
Rockets, J. C. Seddon. (27) Ionosphere Re- 
search with Rocket-Borne Instruments, J. R 

Lien, R. J. Marcou, J. C. Ulwick, J. Aarons, and 
D. R. MeMorrow. (28) Explanation of the 
Ionosphere by Means of a Langmuir-Probe Tech- 
nique, G. Hok and W. G. Dow. (29) A New 
Technique for Investigating the Ionosphere at 
Low and Very Low Radio Frequencies, C. W. 
Bergman, R. S. Macmillan, and W. H. Pickering. 
(80) Rocket Exploration of Magnetic Fields and 
Electric Currents in the Upper Atmosphere, 5S. F. 
Singer. (31) The Determination of Charge 
Density in the Ionosphere by Radio Doppler 
Techniques, Wo W. Berning. (32) Solar X-Rays 
and K-Layer Ionization, KE. T. Byram, T. Chubb 
and H. Friedman. (33) The Study of Extreme 
Ultraviolet Radiation from the Sun with Rocket 

Borne Photon Counters, E. T. Byram, T. Chubb, 
and H. Friedman. (34) The Ultraviolet Spec 
trum of the Sun. F. S. Johnson, J. D. Purcell 
R. Tousey, and N. Wilson (35) Contribution to 
Discussion on Solar Radiation, C. M 
(4) Remarks on Geomagnetic Variations, J 
Bartels. (37) Rockets and the Magnetic Explora 
tion of the Lonosphere, S$. Chapman. (38) Cos 
mic Ray Measurements in Rockets, C. V. John 
son, L. R. Davies, and J. W. Siry. (39) Ultra 
Violet Radiation Absorption Cross Sections 
W. Ditehburn. (40) Absorption Cross. Sec 
tions for Lyman x and Neighboring Lines, R. W 
Ditchburn, J. S. E. Bradley, C. W. Cannon, and 
G. Munday (41) The Ultraviolet and X-Ray 
Spectrum of the Sun--Some Laboratory Investi 
gations, R. W. B. Pearse. (42) Some Problems 
in the Use of Ion and Electron Probes, R. L. F 
Boyd. (43) Laboratory Studies of Slow Electron 
Collisions in Gases by Microwave Methods, O. T 
Fundingsland, A. C. Faire, and A. J. Penico 
(44) Consideration of the Results Obtained by 
Rockets, D. R. Bates. (45) Atmospheric Mo 
tions and the Dissociation of Oxygen in the High 
Atmosphere, M. Nicolet. (46) Diffusion of 
Nitrogen Atoms and Oxygen Molecules in Re 
gion F, M. Nicolet (47) Suggestions for Rocket 
Astronomy, T. Gold. (48) Astrophysical Meas 
urements from an Artificial Earth Satellite, S. F 
Singer. (4%) Investigation of the Solar Corona 
by Means of Rockets, SF. Singer 
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TEAM UP WITH ALLIED RESEARCH 


If you’re cut above average in the execution of your engineering skills . . . 
take a long sharp look at Allied Research. For with this young and growing 
research team, opportunities for getting ahead are truly without limit. 
Write today to D. J. Fink, Chief Project Engineer. 


ALLIED RESEARCH ASSOCIATES, INC. 


44 Leon Street Boston, Mass. 


Opportunities in these expanding fields: Theoretical and applied aerodynamics—Stability 
and control — Aeroelasticity — Thermo-elasticity — Vibrations analysis — Mechanical design — 
Applied mechanics — Aircraft and guided missile studies — Weapons effects — High temperature 
physics — Spectroscopy — Instrumentation — Radiation transfer 


pecialists 


in the 


recruitment of ... 


ENGINEERS and SCIENTISTS 


We are screening applicants on behalf of well 
known clients. No charge or obligation. 


TURBINE ROTOR MECHANICAL 
DESIGN ENGINEER 
Mechanical design responsibilities 
on turbine rotor components. 
Planning and scheduling of 
design programs. BSME with five 
years jet engine design (or 

equivalent) required. 


TURBINE MECHANICAL 
DESIGN SPECIALIST 
Responsible for design, analysis, 
and development of complex 
turbine structures. BSME or 
BSAE with minimum of five years 
similar experience (including 
background stress analysis) 

required. 


TURBINE AERODYNAMIC DESIGN 

AND DEVELOPMENT SPECIALIST 
Responsible for anticipating and defining turbine 
aerodynamic design and development problems and 
their solution. BS in engineering with minimum of 
four years’ experience in aerodynamics of rotating 


machinery required. 


To learn more about the above positions, please send a detailed resume including salary 
to, T. J. White. Inquiries invited from engineers with general propulsion experience. 


technical career consultants 


TRI-STATE BUILDING, CINCINNATI 
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In systems engineering work, it is necessary to bring together 
a team that includes scientists and engineers of a wide range of 
technical specialties. In major weapons-systems projects, such 
teams will include hundreds of scientists and engineers. 

But the assembly of a large group of scientists and engineers, 
no matter how capable they may be individually, does not of 
itself ensure good systems-engineering performance. The caliber 
of the project management has a major effect upon its tech- 
nical accomplishment. It is not easy to coordinate the activities 
of large numbers of scientists and engineers so as not to stifle 
their creativeness on the one hand, nor to permit the various 
development sub-efforts to head toward mutually incompatible 
objectives on the other. 

Of primary importance for good systems management is the 
philosophy underlying the selection of the supervisory person- 
nel. The head of a technical activity should, first of all, be a 
competent scientist or engineer. A common mistake — nearly 
always fatal in systems work — is to fill such positions by non- 
technical men who have been trained only in management 
techniques. In the highly complex activities of major systems 
work, what is required is technical management, and of the two 
words, the word technical must never be overlooked. 

In the selection of scientists and engineers for technical man- 
agement, it is essential that the men chosen be broad in their 
training and approach. Each principal department head, for 
example, must have a good basic understanding of the technical 
facts of life of the other departments. When these people get 
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together they need to speak a common language and understand 
each other’s fields, so that proper decisions can be made on the 
many interrelated problems that come up. The higher the or- 
ganizational responsibility of a technical manager, the more 
important this factor becomes. 

The Ramo-Wooldridge Corporation is engaged almost entirely 
in systems work. Because of this, the company has assigned to 
scientists and engineers more dominant roles in the management 
and control of the business than is customary or necessary in 
most industrial organizations. 


Scientists and engineers who are experienced in systems engi- 
neering work, or who have specialized in certain technical fields 
but have a broad interest in the interactions between their own 
specialties and other fields, are invited to explore openings at 


The Ramo-Wooldridge Corporation in: 


Guided Missile Research and Development 
Aerodynamics and Propulsion Systems 
Communications Systems 

Automation and Data Processing 

Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Basic Electronic and Aeronautical Research 


The Ramo-Wooldridge Corporation 


S730 ARBOR VITAE ST. * LOS ANGELES 45, CALIF. 
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Personnel Opportunities 


Wanted 


Engineers—-The Missile Test Track Division 
of Holloman Air Development Center, New 
Mexico, needs engineers and technicians to fill 
interesting and challenging positions in a rapidly 
expanding organization. The mission of this 
facility is to accomplish high-speed acceleration- 
deceleration tests on guided missiles and their 
components, simulating the conditions of missile 
launching and landing. Immediate openings 
exist for qualified aeronautical, mechanical, and 
electronic engineers and for technical specialists 
in telemetry, rocket propulsion, communications, 
and optics. Grades range from GS-5 for Bachelor’s 
degree, no experience, through GS-13 for fully 
qualified applicants. Specialized experience may 
be substituted for formal education in certain 
positions. This Center has a desert climate, with 
85 per cent sunshine, elevation 4,300 ft., very 
mild winters, and pleasant summers. The nearby 
Sacramento Mountains and the Lincoln National 
Forest offer excellent recreational facilities, includ- 
ing winter sports and big game hunting. Oppor- 
tunities provided for graduate study, on the base, 
under the auspices of the University of New 
Mexico, with residence credit. Inquiries regard- 
ing positions should be directed to Chief, Missile 
Test Track Division (HDWD), Holloman Air 
Development Center, New Mexico. State briefly 
the type of position preferred, together with a 
résumé of qualifications and experience, preferably 
on a Civil Service Form 57 (available at any U.S 
Post Office). Moving expenses may be paid for 
qualified personnel. 


Guidance System Engineers—-The Airborne 
Systems Laboratory, Radio Corporation of 
America, has important openings for engineers in 
preliminary design and evaluation of guidance 
and fire control systems for missile and aircraft 
in air defense. The Laboratory offers the oppor- 
tunity to perform vital defense work in a profes- 


This section is for the use of individual members of the Institute seeking new connections and 
& organizations offering employment to Aeronautical specialists. Any member or organiza- 
tion may have requirements listed without charge by writing to the Secretary of the Institute. 


The number preceding the notice 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 


which inquiries should be addressed. 


sional atmosphere with recognized leaders. These 
positions require a broad understanding of the 
field plus specialized experience in one or more of 
the following areas: guidance and fire control 
techniques, kinematics of air-borne tactics, dy- 
namics, instrumentation, and statistical aspects of 
guidance. The laboratory is located near 
Boston, and our personnel enjoy the cultural, 
educational, and recreational facilities of the 
location plus excellent salaries and _ benefits 
Qualified engineers are invited to write for de 
tailed information by sending their résumés to 
D. C. Wile, Radio Corporation of America, 
P.O. Box 430, Waltham 54, Mass. 


Aeronautical Engineer -To teach lecture and 
laboratory courses. Up-to-date knowledge of the 
field required. Working and living conditions 
excellent; salary and opportunity very attractive 
Write to Dean of Engineering, California State 
Polytechnic College, San Luis Obispo, Calif. 


Assistant Professor of Aeronautical Engineer- 
ingNeeded to teach structures and other 
courses in A.E. curriculum. M.S. degree re- 
quired and experience desired, but not required. 
Salary commensurate with training and experi 
ence. Opportunities for research. Please for- 
ward complete details of education, professional 
experience, and personal background to Dean L. 
R. Quarels, School of Engineering, University of 
Virginia, Charlottesville, Va. 


Physicists, A.E., M.E., & E.E.—-Electronic en 
gineers and scientists, at all levels. Locations in 
Chio, New York, Massachusetts, California, 
Florida, Texas, and New Mexico. Training and 
graduate study programs. Write to Headquar 
ters, Air Research and Development Command, 
Attn.: RDSPCE, P.O. Box 1395, Baltimore 3, 
Md. 

Engineers—Fairchild Engine Division of the 
Fairchild Engine and Airplane Corporation, 
Deer Park, L.I., New York. Diversified engi- 
neering positions are available involving engine 
research, design, design and performance analysis, 
test engineering, compressor and turbine design, 
control systems, and other engineering operations 
associated with the general field of design and de- 
velopment of gas-turbine power plants. These 
opportunities result from expanded programs in 
a new plant and Gas Turbine Laboratory. Send 
résumé to Felix Gardner, Fairchild Engine 
Division, Deer Park, L.I., New York. 

Aeronautical Designer — Working knowledge of 
high-speed flow. Location in New York City. 
Academic atmosphere. Permanent position; 
salary to $20,000. Send brief résumé to Box 551, 
G.P.O., New York 1, N.Y 

Assistant Professor—-To teach undergraduate 
courses in the Aeronautical Option in the Me- 
chanical Engineering Department. Applicant 
should have Master's degree or equivalent ex 
perience in aeronautical field. New building with 
excellent teaching facilities and opportunity for 
research. Applications should be sent to Prof. 
Robert M. Pinkerton, Mechanical Engineering 
Department, North Carolina State College, 
Raleigh, N.C. 

Aeronautical Engineers Teaching careers are 
opening in a new collegiate engineering program 
in the Los Angeles area. Here is an opportunity 
to start with an established leader in technical 
training and grow with the institution Stimu- 
lating campus atmosphere, summer long vaca- 


COMPANY AND LOCATION 


Aerophysics Development Corp., Santa Barbara, Calif.......... 179 
Allied Research Associates, Inc., Boston, Mass.. . 
Boeing Airplane Co., Seattle, Wash...... 30 
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Cornell Aeronautical Laboratory, Inc., Buffalo, N.Y.........+. 176 
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THE F-94 CASTS A 


SUPERSONIC SHADOW 
AT CORNELL AERONAUTICAL LABORATORY 


Months before the Convair B-58 supersonic bomber took to the air, its 
handling characteristics had been successfully simulated by C.A.L. on a 
totally different airplane. 

Our study of the predicted performance of the new bomber's proposed 
control system and configuration was accomplished with a modified F-94 
fighter carrying highly-specialized hydraulic, mechanical and electronic 
components. The stick forces and motions of the B-58, as well as. its 
stability characteristics, were reproduced by this automatic control system, 
one of the products of C.A.L.’s continuing long-term effort in artificial 
stability and control research. 

This project is typical of the 160 varied research projects currently 
active at C.A.L. — stimulating, technically challenging, and professionally 
significant. Our research program is unusually broad in scope, encompass- 
ing such areas as Aerodynamics, Propulsion, Aeroelasticity, Wind Tunnel 
Research, Flight Research, Aircraft Design and Missile Systems. This 
broad program, coupled with our policy of assigning each staff member in 
accordance with his individual abilities and interests, makes it possible for 
us to offer outstanding employment opportunities to capable and 
imaginative men. 


CORNELL AERONAUTICAL LABORATORY, INC. OF CORNELL UNIVERSITY 


WRITE FOR FREE REPORT you are interested in C.A.L. as a 
The story behind Cornell Aeronau- place to work or as a place to 
tical Laboratory and its contribu- watch, you will find ''A Decade of 
tions to aeronautical progress is Research'’ both useful and perti- 
vividly told in a 68-page report, nent. Mail the coupon now for your 


Decade of Research.’ Whether free copy. 


W. A. Diefenbach 


CORNELL AERONAUTICAL LABORATORY, INC. 
Buffalo 21, New York 


Please send me ‘‘A Decade of Research." 


Name 


Street 


City Zone _ State 


| Please include employment information 


tions, security, the challenge of young minds, a 
good place to raise your family—these and other 
personal advantages are yours. Phone or write 
to the Coordinator of Engineering, California 
State Polytechnic College, Pomona, Calif 

Engineers—-U.S. Naval Air Turbine Test 
Station, Trenton, N.J., announces openings in the 
gas-turbine power-plant field with specialties in 
(a) engine performance analysis, (b) engine com 
ponent (control compressor, turbine, combustion 
chamber or internal flow aerodynamics) perform 
ance analysis, (c) engine testing, (d) engine 
instrumentation as required for evaluation of 
engines and their components for both steady 
state and transient testing, (e) facilities engineer 
ing for new facilities planning, plant expansion, 
and plant operation procedures Research 
engineers receive ‘‘top of the grade’’ salaries 
Specific openings are for Supv. Aero. Power- 
Plant Research Engineer, GS-834-13 ($10,065 
per annum); Aero. Power-Plant Research Engi- 
neer, GS-834-12 ($8,645 per annum); Supv. Me- 
chanical Engineer, GS-830-12 ($7,570 per annum) ; 
Aero. Power-Plant Research Engineer, GS-834-11 
($7,465 per annum); Electronic Scientist (Instru 
mentation), GS-1312-11, ($7,035 per annum); 
General Engineer, GS-801-11 ($7,035 per annum); 
Aero. Power-Plant Research Engineer, GS-834-% 
($6,250 per annum); Mechanical Engineer, GS 
830-9 ($6,115 per annum); General Engineer 
GS-801-9 ($6,115 per annum). Those interested 
are requested to apply on Standard Form 57 
which may be obtained from any U.S. Post Office 
or write for turther information or interview to 
the Industrial Relations Department, Naval Air 
Turbine Test Station, 1440 Parkway Ave., P.O 
Box 1719, Trenton, N.J. 

Engineers ~The Naval Air Rocket Test Sta 
tion, located in the pleasant surroundings of North 
Tersey, has several engineering openings for M_E 
E_E., A-E., and Chem. E. graduates (or equivalent 
experience). This station has a backlog of in 
teresting and diversified projects of a nonroutine 
nature involving research, design analysis, de 
velopmental, and test phases. Junior engineers 
as well as senior engineers capable of assuminy 
supervisory responsibilities, are urgently needed to 
increase the workload capabilities of the station 
Inquiries should be addressed to the Industrial 
Relations Officer, U.S. Naval Air Rocket Test 
Station, Lake Denmark, Dover, N.J. A résume 
of qualifications and experience should be pro 
vided on Standard Form 57. Applications for 
federal employment may be obtained from any 
U.S. Post Office 


Available 


810. Project Manager—For aircraft or com 
ponent manufacturer. Engineer with 20 years 
comprehensive, practical exerience in engineering 
design, development, and production (prime and 
subcontract) in military aircraft, armaments 
automatic weapons, missiles, and components, in 
steel, aluminum, magnesium, and reinforced plas 
tics. Experienced in project planning, depart 
mental and manutacturing coordination, and 
liaison with Governmental agencies and = cus 
tomers. Sound knowledge and understanding o1 
shop problems 

809. Mechanical Engineer Master's degree 
wants teaching position or function in the gas 
turbine field. Experience: 7 years’ teaching 
calculus, strength of materials, and aerodynamics 
of the gas turbine; 3 years in charge of engineer 
ing of the engine department ot a big air line 
( years gas-turbine performance, aerodynamic 
design of compressor and turbine (4 years as sec 
tion supervisor); 1 year mechanical design of gas 
turbines. Extensive experience of IBM _ pro 
graming on CPC and 650. Familiar with 704 
Pleasant working conditions and challenging 
work more important than high salary Pre 
ferred location: California or near New York 

808. Sales Engineer -B.E. (M.E.)_ with 
graduate and special work in electronics and 
instrumentation. Seven years’ experience in in 
strument design, application, and sales of trans 
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APROMAUTIECAL ENGINEERING REVIEW—JULY, 


ENGINEERS 


Stuffed-shirt policies that 
hamper careers and stifle the 
imagination of engineers have 
no place here. JED engineers 
are working on some of the 
most highly engineered prod- 
ucts in the world — advanced 
jet engines and nuclear appli- 
cations to flight. Management 
appreciates the fact that they 
need freedom to think and act 
—and sees that they get it. If 
this is the way you like to 
work... 


Investigate the Openings Below: 
® Rotating Components Design 
= Hot Frame Components Design 
= Combustion Parts Design 
= Test Instrumentation Evaluation 
® Turbine Aerodynamic Design 
= Compressor Mechanical Design 
= Experimental Stress Evaluation 
® Jet Nozzle Design 
= Plant Engineering (Electrical) 
® Metallurgical Engineering 
= Equipment Design 


For further information, 
call collect: 


POplar 1-1100 


(Cincinnati) 


Or, write in confidence to: 
Mr. J. A. McGovern, Prof. Placement 
JET ENGINE DEPARTMENT 

Bldg. 501, Room 171 


GENERAL @ ELECTRIC 


Cincinnati 15, Ohio 


ENGINEERS 
SCIENTISTS 


Honeywell’s Variable Inlet Diffuser 
Controls Keep the “Hustler” Hustling 


PROJECTS LIKE THIS 


As mach numbers advance, even fractional errors in inlet-air diffuser 
positioning reduce thrust tremendously. 

Yet a fixed diffuser designed for optimum pressure at a given high 
mach number may be so inefficient at a lower mach number as to render 
it impossible for aircraft to reach design speed. 

In the U.S.A.F.’s first supersonic bomber, Convair’s B-58 Hustler, this 
problem was solved by Honeywell's variable inlet-air diffuser systems— 
the most accurate known. They are automatically controlled to the 
proper parameters to achieve maximum pressure recovery and mass air 
flow matched to engine requirements. 


The Challenges to Come! 

Variable inlet diffuser systems are just one of 114 research and develop- 

ment projects in which Honeywell Aero is engaged. These projects are 

in the basic areas of: 

INERTIAL GUIDANCE e FLIGHT CONTROL SYSTEMS e LIQUID 

MEASUREMENT SYSTEMS e VERTICAL, RATE AND INTEGRATING 

GYROS e DIGITAL AND ANALOG COMPUTERS e JET ENGINE 

CONTROLS e AIR DATA COMPUTERS e BOMBING COMPUTERS 
TRANSISTOR AMPLIFIERS e INSTRUMENTATION 

Each of these projects offers exceptional career opportunities for capable 

engineers and scientists. 

And Honeywell’s rapid growth assures you of early advancement. 
Engineering personnel at Honeywell Aero has tripled in the last 5 years, 
is still growing faster than the avionics industry average. Supervisory 
positions open quickly, are filled from within. The first-rate salary you 
start with at Honeywell is just the start. 


For more information concerning these 
opportunities, send your inquiry or résumé 
to: Bruce D. Wood, Technical Director, 
Dept. TASE, Honeywell Aero, 1433 Stin- 
son Boulevard, Minneapolis 13, Minn. 


Honeywell 


Aeronautical Division 


Write today! 


WORK ON ADVANCED 
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AERONAUTICAL ENGINEERING 


ORO ANNOUNCES 
CHALLENGING OPENINGS IN 


Operations research is a fast growing and prac- 
tical science attracting some of the best brains in 
the country. Its future is unlimited. If you want to 
join a group of pioneers in this new and exciting 
field, we invite you to investigate the openings 
available on our staff. Men required must be ca- 
pable of thinking creatively, must be able to work 
on their own and within a group, and must be 
keenly interested in finding answers to practical 
problems. 


ON OUR PART WE OFFER: 


1. A record of experience in operations research, 
out-distanced by perhaps no other organization. 


2. A scrupulously maintained professional ap- 
proach and atmosphere. 


3. The team approach to problem solving. On each 
team are representatives of varied disciplines— 
ee sometimes three, occasionally as many as a dozen. 


4. Fully equipped digital and analog computing 
facilities. 


5. ORO occupies several buildings in Chevy 
Chase, Maryland, one of America’s most attractive 
suburbs. Pleasant homes and apartments in all 
price ranges are available for rental or purchase. 
Schools are excellent. Downtown Washington, 
D. C., with its many cultural and recreational 
advantages is but a 20-minute drive. 


6. Favorably competitive salaries and benefits, 
extensive educational programs, unexcelled leave 
policy. 
FOR DETAILED INFORMATION, WRITE: 
Dr. L. F. Hanson 


OPERATIONS RESEARCH OFFICE 
The Johns Hopkins University 


7100 CONNECTICUT AVENUE 
CHEVY CHASE 15, MARYLAND 


REVIEW—JULY, 1957 


ducers and complete systems to the aircraft and 
missile fields. Present position is sales engineer 
with major engineering representative handling 
electronic controls and systems ranging from 
vibration sensors to analog computers. Sales 
record includes annual average approaching 
$1,000,000. Excellent following and reputation 
in West Coast aircraft operations. Experience in 
contract renegotiation, settlement, and CPFF 
contracts. Seeking position with a firm desiring 
an active sales effort with either a captive rep- 
resentative or an aggressive member of a sales 
force. Present compensation $21,000 plus. 


807. Senior Project Engineer Nine years’ 
experience in helicopter power plant and auxiliary 
power systems, aircraft accessories, missile sys 
tems at design, installation, flight test, and proj 
ect management levels. Desires junior executive 
consultant, or major project position, 

805. Aeronautical Executive Enzineer 
Graduate Ae.E. and Doctor of Ae.E.; 25 years’ 
background in aeronautical engineering and sci 
ences as aerodynamicist, research specialist 
project leader, chief engineer, and director of 
engineering. Responsible for design of different 
outstanding airplanes. Has sound experience in 
almost every aspect of aircraft and related indus 
try and excellent relations with most European 
aeronautical organizations. Speaks and writes 
fluently French, English, Italian, and German 
Desires staff-level position with United States 
organization, preferably as consultant for Euro 
pean relations. Would also consider professor 
ship in connection with research program. Please 
state particulars of position in first letter 


a A 


Reviews (Continued from page 162) 


Construction of Models in Plastic 
Materials. G. Dixmier. (France, ON- 
ERA NT 33, 1956.) Gt. Brit., RAE Lib 
Transl. 621, Jan., 1957. 32 pp. Method 
of manufacturing rigid, hollow-skinned 
models by coating female molds with 
glass fabric impregnated with resin. 

Model Launching Techniques and Other 
Items Related to Range Firings. Joseph 
E. Long. (Aero. Range Symposium, Proc., 
Jan., 1957.) U.S. Army Bal. Res. Lab., 
Aberdeen, Rep. 1005, Pt. I, Mar., 1957, 


pp. 273-297. 


A A A 


Change of Address 


Please notify the Institute of 
the Aeronautical Sciences, 2 E. 
64th St., New York 21, N.Y., 
when you change your mailing 


address. 


Notification of the change 
should be received 30 days in 
advance of publishing date to 
ensure receipt of every issue of 
the Journal and Review. 
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AERONAUTICAL ENGINEER ENG: REVEEW—JULY, 


new opportunities in. . 


DYNAMICS 
& APPLIED MATHEMATICS 


Formation of a new group 
offers challenging oppor- 
tunities for men with PhD or 
equivalent research experience 
with 5 years industrial experi- 
ence who are capable of tech- 
nical and _ organizational 
leadership. Projects involve 
analytical and experimental 
flutter and vibration work, 
dynamic stability, analysis 
and handling ofapplied mathe- 
matics problems in fluid 
dynamics, theory of elasticity, 
control and stability, statistics 
and reliability, and general 
engineering data processing. 


Send resume to Web Jones 
P.O. Box 689, Sante Barbara, Calif. 


ALL REPLIES WILL BE CONSIDERED 
STRICTLY CONFIDENTIAL 


AEROPHYSICS 
DEVELOPMENT CORPORATION 
subsidiary of CURTISS-WRIGHT CORP. 


SANTA BARBARA, CALIFORNIA 


ATTENTION ADVERTISERS 


YOUR 
BEST INVESTMENT 
IN 


ENGINEERING 
READERSHIP 


IS 


AERONAUTICAL 
ENGINEERING 
REVIEW 


The ONLY magazine serving the 
specialized interests of profes- 
sional engineers and design proj- 


ect teams in the aviation industry. 


Hm-m-m-m, 

Jims out there now, and 

Howard and Wally 

and Ross and Bob, and 
Miller and Hank and 
And Wille and - 


Youll be living in 
Southern California 


If you’re happy right where you are—if you like your job, 
your boss, your neighbor’s children, the weather — then 
this message may be a little premature. 


But if you sometimes suspect things could be better, 
then we'd like to tell you about the Southern California 
Cooperative Wind Tunnel, and about living in Pasadena. 

We don’t expect anybody to pull up stakes and move 
out here tomorrow. But if you’re looking for more of the 
good things in life, both job-wise and otherwise, we think 
the CWT and Pasadena have a great deal to offer. No 
resume to send—just mail the coupon below for the 
CWT story. 


Operated by the California Institute 
of Technology. Owned by Convair, 


Douglas, Lockheed, McDonnell and 
North American. 

< CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 


ment of high-speed aircraft and 
guided missiles. 


Southern California Cooperative Wind Tunnel 
952 South Raymond, Pasadena, California 


GENTLEMEN: Please send me literature about the Wind Tunnel. 
NAME___ 
HOME ADDRESS__ 


CITY STATE 
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AC Electronics Div., General Motors Corp 
Aeronautical Engineering Catalog 
Aerophysics Development Corp 
Airborne Accessories Corp 
AiResearch Mfg. Divs., The Garrett Corp 
Allied Research Associates, Ine 
American Brake Shoe Co 
Aro, Inc 
Autonetics Div., North Ameri tio 
* Aveo Defense & Industrial Products, Crosley Div.. 


eJack & Hei 
Jet Propulsion Laboratory. C: 
nology 
Johns Hopkins University . The 
Applied Physics 
Operations Research Office 
* Johns-M ille 
Jones & Leushilin 


Se DON 


*B & H Instrument Co., Ine 
Morris Bean & Cc 
Bendix Aviation ( 

Eclipse-Pioneer Div 

Walter Kidde & Ga 10. Inc 


Lamb Electric Co., The 
California Institute of Technology * Lear-Romec Div., Le 
Jet Propulsion Laboratory 
*Chain Belt Co., Shafer Aircraft Bearing Div 
Columbus Div., North American Aviation, Ine 
CONVAIR 
A Div. of General Dynamics Corp 
Cornell Aeronautical Laboratory, Ince 
Crosley Div., Avco Defense & Industrial Products 


* Douglas Aircraft Co.. Inc 69, 14 w Departure Div. ral Motors Corp 
Dow Chemical Co., The ‘ orth An 


Columbus Div ss 
* Eastern Industries, Inc side Front Cover 
Eclipse-Pioneer D Bendix Aviation Corp 147 
Eitel-McCullough, Ine Plasmatron 
* Electrical Engineering & Mfg. Corp 


Radio Corp. of America 71. 105, 170 
Ramo- Wooldridge Corp., Th 7 
*Rohr Aircraft Corp 


Sargent Engineering Corp 
Scintilla Div., Bendix Aviation Corp.. 
Garrett Corp., AiResearch Mfg. Divs................ * Shafer Aircraft Bearing Div.. Cha 
General Dyna s Corp. *Solar Aircraft 
CONVAIR D 


Southern Calif. Cooperative Wind Tunne 
General Electric Ce Spar Engineering & Development. 

Light Military Electronic Ec *Sperry Rand Corp., Sperry Gyroscope Co. Div............ 1 
General Mills, Inc *Standard Pressed Steel 79, 80, 81, 82 
General Motors Corp. Surface Combustion Corp.. 


AC Electronics Div Janitrol Aircraft-Automotive Div... 1 
ew Departure Div 
*G. M. Giannini & ¢ 
B. F. Goodric hs Technical Career Consultants 
Goodyear Aireraft Corp Temco Aireraft Corp 


Harrison Radiator Div... General Motors Corp Waldes Kohinoor, Inc 


* Specifications and further information on the aircraft 
products of these companies will be found in the 


1957 AERONAUTICAL ENGINEERING CATALOG 


The only publication devoted exclusively to the aircraft industry, this 
CATALOG serves as a valuable buyers’ and reference guide to sources and 
specifications on aircraft and missile parts and materials. It is distributed 
annually to Chief Engineers, Designers, Production Heads, and Purchasing 
Departments of all leading Aircraft, Aircraft Engine, and Aircraft Parts 
Manufacturers; Air Transport Companies; Governmental Agencies; Re- 
search Organizations; etc. 
Published Annually by 
va ntti INSTITUTE OF THE AERONAUTICAL SCIENCES 


2 East 64th Street New York 21, N.Y. 
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* Specifications and further information on the aircraft 
products of these companies will be found in the 


1957 AERONAUTICAL ENGINEERING CATALOG 


The only publication devoted exclusively to the aircraft industry, this 
CATALOG serves as a valuable buyers’ and reference guide to sources and 
specifications on aircraft and missile parts and materials. It is distributed 
annually to Chief Engineers, Designers, Production Heads, and Purchasing 
Departments of all leading Aircraft, Aircraft Engine, and Aircraft Parts 
Manufacturers; Air Transport Companies; Governmental Agencies; Re- 
search Organizations; etc. 
Published Annually by 
INSTITUTE OF THE AERONAUTICAL SCIENCES 


2 East 64th Street New York 21, N.Y. 
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New Products and 
Product Literature 
of interest to IAS members 


.. POSITION .. 


AIRCRAFT MATERIALS & PROCESSES 


“Allegheny Stainless Steel Type 418 Special.’’ Blue Technical Data Shect 
covers a steel recommended for application in the 750 to 1,100°F. range. 
Allegheny Ludlum Steel Corp., Oliver Bldg., Pittsburgh 22, Pa. 

High-Strength Aluminum Castings for Aircraft Structural Members. 6-page 

folder describes Ductaluminum 356. American Brake Shoe Co., 230 Park 

Ave., New York, N.Y. 

Seamless Titanium Metal Pipe & Tubing. 12-page folder TDC-185. The 

Babcock & Wilcox Co., Tubular Products Div., Beaver Falls, Pa. 

CA-9 Refractory Cement. Will hold metal to metal, glass, or ceramics despite 

temperatures between —420 and 1,000°F. Charles Engelhard, Inc., 850 Pas- 

saic Ave., E. Newark, N.J. 

Hot Work Die Steel for Aircraft Structural Parts. 4-page technical bulletin. ' 
Firth Sterling Inc., 3113 Forbes St., Pittsburgh 30, Pa. ' 

“Alumibraze’’ Dip Brazing Method for Aluminum. Bulletin 23 describes an 
alloy in a new form that offers an improved method for joining aluminum : 
parts. Handy & Harman, 82 Fulton St., New York 88, N.Y. } 

Extruded Plastic Tubing & Rod. Bulletin No. 105. Jessall Plastics, Inc., 

Kensington, Conn. 

Titanium & Zirconium Ingots & Billets. Ingots are available as pure titanium, 

zirconium, or alloyed with chromium, manganese, tantalum, columbium, 

platinum, ete. Oregon Metallurgical Corp., Albany, Ore. 


Please send information on the follo 
mentioned in the 


AME 
COMPANY 
CITY & STATE 


Society) 
2 E. 64th St, New York 21, N.Y. 


PRODUCT 
INFORMATION 
An Official Publication 
INSTITUTE OF THE 
AERONAUTICAL SCIENCES 


(Aviation’s Professional Engineering 
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AIRCRAFT PARTS & EQUIPMENT 
Soe 
Time Dwell Servovalve. This 1'/,-lb. unit converts electronic signals into SD 
control forces for guided missiles, drones, or aircraft. AiResearch Divs., The = 
Garrett Corp., 9851 Sepulveda Blvd., Los Angeles 45, Calif. 
Lightweight Coolant Pump. Chief feature is complete elimination of leakage. a a - » =e 
Applied Dynamics Corp., 32 N. Main St., Natick, Mass. = ~ < > am 
Overtemperature Recorder for Jet Engines ‘‘TTR System.’? Monitors any 7. 2 
single, group, or range of engine temperatures against permissible duration 
time specified by the engine manufacturer. Avien, Inc., Woodside, N.Y. 
3-In. Pneumatic Check Valve. Has an operating temperature range of —65° pe ~ ee eae ke 
to +750°F. Barber-Colman Co., Aircraft Controls Div., 1400 Rock St., 
“LPF’’ Diaphragm Seal. Features low plastic flow plus low-temperature 
flexibility. Bellofram Corp., Burlington, Mass. 
FHE-36 Jet Igniter Plug. Developed for improved engine starting at high 7. 
altitudes and on the ground. Champion Spark Plug Co., 900 Upton Ave., 
Toledo 1, Ohio. : 
“Lifelite 400’? Emergency Evacuation Light. Flush-mounted over exits; = 2 
lights automatically upon impact. Crown Lighting Corp., P.O. Box 112, La 5 
Guardia Airport Sta., Flushing 71, 3 
D.C. Motor for Missiles & Rockets. Type D-927 weighs 7.25 Ibs.; speed is 
continuous at 9,900 r.p.m. Electrical Engineering & Mfg. Corp., 4612 W. 
Jefferson Blvd., Los Angeles 16, Calif. 
Flexible Metal Hose & Bellows. 16-page brochure describes applications and o =m os 
uses. Flexonics Corp., 1309 S. 3rd Ave., Maywood, III. Dn SZ. E 
Armament Systems for Military Helicopters. Comprised of two kits contain- i e364 : & 
ing .308-caliber machine guns and small rockets. General Electric Co., ' 3 ce z : 
- 
USE THESE TEAR-OUT POSTALS TO REQUEST t= 0 0 
MANUFACTURERS LISTED IN THIS SECTION | pe; | 
AND FROM ADVERTISERS IN THIS ISSUE ws #33 
i 
= < < w 
= ~ 


—— 
=. 
. NAG . ° = 
| . . . 
| 
| 
3 
J 
| 
\ 
: 


1S 


1d 


is 


Hydraulic Constant Speed Drives. Bulletin GEA-6274 describes units for 
lightweight air-borne electric systems. General Electric Co., Schenectady 5, 

Guidance & Control Instruments. 24-page catalog contains information on 
gyros, accelerometers, and potentiometers. Humphrey Inc., 2805 Canon St., 
San Diego 6, Calif. 

Aircraft Equipment Catalog. 12-page book contains design and performance 
data on approximately 100 in-service models of electric systems and com- 
ponents for aircraft, missiles, and ground power units. Juck & Heintz, Inc., 
17600 Broadway, Cleveland 1, Ohio. 

High-Strength 12-Point Self-Locking Nut. A one-piece all-metal nut suitable 
for use in temperatures up to 550°F.; for 180,000 psi tension bolt applica- 
tions. The Kaynar Co., Box 2001 Terminal Annex, Los Angeles 54, Calif. 

Aircraft Compressors & Pneumatic Systems. 12-page booklet outlines operat- 
ing and weight characteristics. Walter Kidde & Co., Inc., Belleville, N.J. 

“INFLITE 136’’ Air-Borne Piston Engine Analyzer. This instrument dis- 
plays information on the face of a cathode-ray tube; for both ignition 
analysis and vibration analysis. Land-Air Inc., 7444 Wilson Ave., Chicago 
31, Ill. 

Control Force Sensors. Measures the amount of force exerted by the pilot 
on his control stick, and translates it into electrical command signals for 
the autopilot. Lear, Inc., 110 Ionia Ave., N.W., Grand Rapids, Mich. 

MC 970-10 Low-Pressure Air Compressor. This 19.7-lb. unit is capable of 
performing over a temperature range of —65° to +165°F. and from sea 
level to 50,000 ft. MM. C. Mfg. Co., Lake Orion, Mich. 

Type 141F12 Rotary Torque Booster. Claimed to offer failureproof hydraulic 
amplification; when installed on a turbojet engine control, it sharply re- 
duces the effort required of the pilot to move the throttle by amplifying torque 
input at an 8to l ratio. Manning, Maxwell & Moore Inc., Stratford, Conn. 

Hydraulic Servomotors. 20-page catalog describes 18 different units. \/inne- 
apolis Honeywell Regulator Co., Aeronautical Div., 2600 Ridgway Rd., 
Minneapolis 13, Minn. 

High-Performance Miniature Rate Gyroscope. Type GN is suited for auto- 
pilot damping, radar antenna stabilization, and fire control applications. 
Minneapolis-Honeywell Regulator Co., Boston Div., 1400 Soldiers Field Rd., 
Boston 35, Mass. 

1'/,-Oz. Miniature Oxygen Regulator. Claimed to have exceptionally low 
suction flow characteristics; user can draw in oxygen with normal breathing. 
Robertshaw- Fulton Controls Co., Aeronautical Div., Santa Ana Freeway at 
Euclid Ave., Anaheim, Calif. 

Self-Locking Hydraulic Cylinder. Designed specifically for aircraft doors; 
combines linear actuation and mechanical locking in a single package. Ron- 
son Hydraulic Units Corp., 1313 Lincoln Ave., Pasadena 8, Calif. 

Cowling & Access Latches. Brochure AD 339. Simmonds Aerocessories, Inc., 
105 White Plains Rd., Tarrytown, N.Y. 

Liquid Level Sensing Systems. Capable of operating an indicator light; can 
actuate a control to start and stop pumps or may be used to operate valves 
to transfer liquid from one tank to another. Simmonds Aerocessories, Inc., 
105 White Plains Rd., Tarrytown, N.Y. 

Static Spring Seal for Fuel, Pneumatic, & Hydraulic Systems. Made of In- 
conel-X; covers a temperature range from —320° to 2,000°F. Skinner Seal 
Co., 3001 Sutter St., Santa Ana, Calif. 

Two-Piece Self-Aligning Rod End Bearings. Claimed to have longer cycle life 
compared to three-piece rod bearings; reduce lost motion in linkages; with- 
stand excessive vibration. Southwest Products Co., 1705 S. Mountain Ave., 
Monrovia, Calif. 

Hi Tm 9 Temperature Resistant Fasteners. At 900° these fasteners have a 
minimum tensile strength of 170,000 psi. Standard Pressed Steel Co., 
Jenkintown, Pa. 

‘‘LABIL”’ (Light Aircraft Binary Information Link). This system can auto- 
matically transmit 13 separate categories of flight information to a control 
tower with the flip of a switch. Stromberg-Carlson, a Div. of General Dy- 
namics Corp., Rochester 3, N.Y. 

Infrared Optics. Made from high purity optical-grade silicon; for use in hy- 
persensitive infrared systems. Texas Instruments Inc., Optics Div., 104 E. 
Foothill Blvd., Monrovia, Calif. 

Titanium Bellows for Aircraft Ductwork. Sizes range from 1 to 3'/¢ in. I.D.; 
operate at pressures from 50 to 400 psi. Titeflex, Inc., Hendee St., Spring- 
field 4, Mass. 

Retractable Aircraft Landing & Taxi Light. Built to withstand 20g vibration 
and 15g shock; a worm drive on the lamp arm allows operation under high 
air loads. Transco Products, Inc., 12210 W. Nebraska Ave., Los Angeles 25, 
Calif. 

U-518914 Fuel Control Valve for Pilot Burners. Designed to meter fuel flow 
as a function of compressor and discharge pressure with a constant inlet fuel 
pressure and a scheduled fuel back pressure. United Aircraft Products, 
Inc., 1116 Bolander Ave., Dayton, Ohio. 

400-Cycle A.C. Motor with Double End Shaft. Features two-way ventilation 
for high self-cooling. U.S. Electrical Motors Inc., Box 2058 Terminal An- 
nex, Los Angeles 54, Calif. 

Vertical Gyro Type WG-2. Claimed to provide accurate and reliable two-axis 
vertical reference data in the form of two synchro output signals. The 
Waltham Watch Co., 221 Crescent St., Waltham 54, Mass. 

2.5-Hp. 400-Cycle Aircraft Brake Motor. Weighs less than 10 lbs.; has a 
rated speed of 11,000 r.p.m. and a starting torque of 715 oz.in. Western 
Gear Corp., P.O. Box 182, Lynwood, Calif. 
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‘‘“Connect-O-Matic’? Hydraulic & Pneumatic Couplings. 
shows complete line of hydraulic couplings. 
Inc., 3424 E. Olympic Blvd., Los Angeles 23, Calif. 

Small Metal Parts. Catalog No. 21 describes complete line of lugs, clips, 


8-page brochure 
E. B. Wiggins Oil Tool Co., 


terminals, wire forts, ete. 


Zierick Mfg. Corp., Beechwood Ave., New 
Rochelle, N.Y. 


ELECTRONIC & ELECTRICAL EQUIPMENT 


Miniature Waveguide Switch. Provides rapid switching of signals from any 
one of three positions to either of the remaining two; will not change to 
another position upon failure of its power supply. Airtron, Inc., Dept. C, 
Linden, N.J. 

Microminiature Circuit Balancing Potentiometer. Model 220 measures 
3/16 by 5/16 by 1 in.; designed for a maximum operating temperature of 
175°C. Bourns Laboratories, Inc., 61385 Magnolia Ave., Riverside, Calif. 

Model 160 Sweep-Frequency VSWR Measuring System. Employing a back- 
ward-wave oscillator, this new unit can sweep all or any portion of its range 
at rates of 0.02, 0.1, 1.0, and 3.0 cps. California Technical Industries, 1402 
Old County Rd., Belmont, Calif. 

Aircraft Buffet Unit Connectors. 8-page bulletin BU2 shows 13 types with 
from two to six contacts. Cannon Electric Co., 3208 Humboldt St., Los 
Angeles 31, Calif. 

K & RK Electrical Connectors. 64-page catalog No. K6. Cannon Electric 
Co., 3208 Humboldt St., Los Angeles 31, Calif. 

Communications & Electronic Systems. 100-page 1957 General Catalog de- 
scribes company’s complete line of products. Collins Radio Co., 315 2ud 
Ave., S.E., Cedar Rapids, Iowa. 

Miniature High-Altitude Connectors. A staggered construction gives long 
creepage path between pins despite small connector dimensions. Consolt- 
dated Electrodynamics Corp., 740 Salem, Glendale, Calif. 

Air-Borne D.C. Power Supply. Provides three highly regulated simultaneous 
outputs. Davenport Mfg. Co., Dept. ARN, 1713 N. Ashland Ave., Chicago 
22, Ill. 

Miniature Electrical Connectors. 24-page catalog describes miniature her- 
metic, quick disconnect, push-pull, rack and panel, and edgelite panel connec- 
tors. The Deutsch Co., 7000 Avalon Blvd., Los Angeles 3, Calif. 

Miniature Magnetic Pickup. This sensitive transducer translates the move- 
ment of ferrous objects into a variable and measurable A.C. voltage. Electro 
Products Laboratories, Inc., 4501 N. Ravenswood Ave., Chicago 40, III. 

High-Temperature Thermosetting Casting Resin. Suitable for encapsulating 
assemblies to withstand high operating and ambient temperatures. Elec- 
tronic Plastics Corp., 675 Barbey St., Brooklyn 7, N.Y. 

“Glennite’? Microwave Absorbing Materials. Designed for application 
where radiating microwave equipment has to be aligned or tested in re- 
stricted spaces. Gulton Industries, Inc., 212 Durham Ave., Metuchen, 
N 


Wafer, Rod, & Bead Thermistors. 10-page bulletin lists typical applications 
and circuitry. Gulton Industries, Inc., Thermistor Div., 212 Durham Ave., 
Metuchen, N.J. 

‘‘Fused-Film Wire.’’ A new method of coating magnet, lead, and hook-up wire 
with a thin film of Teflon insulation 0.002 of an inch thick; process gives 
high thermal and dielectric strength to small motor wire. Inso Products, 
Ltd., Sub. of Adam Consolidated Industries, Union, N.J. 

Microminiature Coaxial Cables & Connectors. New 32-page 1957 catalog 
describing company’s complete line is now available. Microdot Inc., 220 
Pasadena Ave., South Pasadena, Calif. 

Cooling Equipment for Electronic Applications. 8-page brochure ‘‘What We 
Make” shows the scope of Rotron’s products and engineering services. 
Rotron Mfg. Co., Schoonmaker Lane, Woodstock, N.Y. 

Miniaturized ‘‘Klixon’’ Aircraft Circuit Breakers. Weigh less than 1'/2 0z.; 
feature only three moving parts—actuator, slide, and thermal disc. Spencer 
Thermostat Div., Metals & Controls Corp., Attleboro, Mass. 

Tubeless Magnetic Automatic Voltage Regulator. For high-frequency duty; 
designed for 400-cycle, single-phase applications where requirements de- 
mand small, lightweight equipment. The Superior Electric Co., Dept. 
TMH, 83 Laurel St., Bristol, Conn. 

Lever-Actuator Mechanism for Subminiature Switches. Provides extremely 


light operate-force. Unimax Switch Div. of The W. L. Maxson Corp., Ives 
Rd., Wallingford, Conn. 
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Miniaturized External Anode Tube. Weighs 0.702 0z.; is 2 in. long, 7/8 in 
wide, and has a shock rating of 300g. United Electronics Co., 42 Spring St., 
Newark, N.J. 

Molded Lightweight Aircraft Current Transformer. Hasa 250/2-amp. current 
ratio and operates on 115-volt, three-phase, four-wire, 400-cycle systems 
Westinghouse Electric Corp., P.O. Box 2099, Pittsburgh 30, Pa. 


DRAFTING ROOM, PRODUCTION, & MISC, EQUIPMENT 


‘‘Ear-Blankets’’ With Built-In Intercom Receivers. Designed to reduce dan- 
gerous sound intensities to safe levels; custom moulded and fitted to the 
individual ear; for use by guided-missile technicians, fire control crews, 
jet-engine mechanics, ete. Hartford Ear & Acoustic Research Laboratories, 
190 Trumbull St., Hartford, Conn. 

“‘Certrifil’’ Filter-Centrifuge Unit. For cleansing of hydraulic fluids and sys- 
tems; practically 100 per cent removal of all metallic and nonmetallic 
contaminants is claimed. Permanent Filter Corp., 1800 W. Washington 
Blvd., Los Angeles 7, Calif. 


RESEARCH & TEST EQUIPMENT 


Pitot-Static Tester. Data sheet tells how this unit makes possible the flight 
line testing of pitot-static systems in aircraft. Aurcraft Products Co., 
Tactair Valve Div., 300 Church Rd., Bridgeport, Pa. 

High Rate Tensile & Compressive Tester. Model 625 provides a completely 
calibrated stress-strain record of the deformation of a specimen at rates to 
6,000 in. per min. Allegany Instrument Co., 1091 Wills Mountain, Cumber 
land, Md 

Thrust Assembly for Off-Axial Measurements. For measurement of thrust 
components in rocket and jet engines. Allegany Instrument Co., 1091 Wills 
Mountain, Cumberland, Md. 

Automatic-Calibrating Bridge Balance Unit. Model 24-202 is of special value 
when recording dithering-type information and provides calibration steps 
that are truly square wave for clearer interpretation. B & F Instruments, 
Inc., 4732 N. Broad St., Philadelphia 41, Pa. 

S-100 Series Temperature Probes. Designed for precise measurements at 
very low temperatures. Gulton Industries, 212 Durham Ave., Metuchen, 
N.J. 

Oil-Free Gas Booster Compressor. Serves as a source of high-pressure, dry, 
uncontaminated helium or nitrogen for missile and test applications where 
gas cleanliness is important. Haskel Engincering & Supply Co., Glendale, 
Calif 

Hydraulic Vibration Exciter. Capable of sinusoidal motion at extremely high 
forces and large strokes formerly unobtainable. MB Mfg. Co., A Div. of 
Textron Inc., New Haven, Conn. 

Model 561 Recording Oscillograph. Can survive shock accelerations above 
1,500g. Midwestern Instruments, 41st & Sheridan Rd., Tulsa, Okla. 

Model 730 Air-Borne Magnetic Tape Recorder. Specifically designed for 
high-performance aircraft flight testing; features less than 0.2 per cent 
wow and flutter under flight conditions. Midwestern Instruments, 4tst & 
Sheridan Rd., Tulsa, Okla. 

PAR-1 Oscillographic Recording System. Designed to provide an extremely 
accurate method of obtaining an oscillographic presentation of data which 
has been recorded on magnetic tape. Midwestern Instruments, 41st & Sheri- 
dan Rd., Tulsa, Okla. 

Wide-Band Magnetic Tape System. Records closed-circuit television signals 
on magnetic tape in an air-borne installation. Minnesota Mining & Mfg. 
Co., Mincom Div., 2035 S. Barrington Ave., Los Angeles 25, Calif. 

Microwave & UHF Electronic Test Equipment. 48-page catalog covers 
Narda's complete line of wave-guide test equipment, radar test equipment, 
bolometers and thermistors, and coaxial and UHF equipment. The Narda 
Corp., 160 Herricks Rd., Mineola, N.Y. 

‘‘Plasmatron’’ High-Temperature Heat Source for Laboratory Research. 
Capable of producing and maintaining a continuous, controllable tempera- 
ture up to 15,000°K. (26,540°F.). Plasmatron, 18400 S. Main St., Santa 
Ana, Calif. 

‘*RdF Strapon’’ Resistance Thermometer. [Tor surface temperature measure- 
ment; a reusable and flexible instrument applicable in presence of most sub- 
stances that normally render temperature transducers ineffective. Arthur 
C. Ruge Associates, Inc., Cambridge, Mass. 

Magnetic Tape Recorder/Reproducer. Capable of recording continuously, 
unattended without tape change, for 24 full hours. The SoundScrtber 
Corp., New Haven, Conn. 

SPS Titanium Temperature Report. This report contains data on tensile, 
shear, and fatigue strength tests at temperatures ranging up to 600°F. 
Standard Pressed Steel Co., Box 869, Jenkintown, Pa. 
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from Moog: 
over 

40,000 
Servo Valves 


Over 40,000 Moog electro-hydraulic mechanisms 

. .. comprising more than 700 specific models . . . have 

been produced. Each model has been designed to definitive 
specifications by Moog’s highly creative engineering staff. 
This quantity affirms the high quality, reliability and efficient 
volume production through which Moog Servo Valves have 
achieved industry leadership. For competent assistance: 

in solving your hydraulic servo problems, call on 

Moog’s experienced design engineering team. 


ELECTRO-HYDRAULIC SERVOMECHANISMS 


MOOG VALVE CO., INC. PRONER AIRPORT, EAST AURORA, NEW YORK 


Research Laboratory, Paramus, New Jersey 
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CONVAIR 880: World's Fastest Jet Passerger Plane! 


Racing with the sun at 615 miles an hour, Convair’s 880 Jet-Liner wiii cut your travel time in 
half! The only jet transport designed to @perate from hundred: of exist g airports, it will bring 
silent, vibrationless flight to travelers prenaynene ... big cities and small. 

Convair’s 880 Jet-Liner, powered by General Electric CJ-805 engines will be delivered to leading 
airlines* for world-wide service beginning iq 1959. In this new era of jct transportation, Convair's 
luxurious 880 Jet-Liner wil! be the world’s fastest passenger plane—triy mascer of the skies! 


CONVAIR 


A DIVISION CF CENERAL DYNAMICS CORPORATION 


“AMONG AIRLINES TO FIRST OFFER CONVAIR 880 JET-LINER SERVICE WILL BE [TRANSCONTINENTAL S.A.) (Argentina) 
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